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1. Conwtruption of the CMSA

Tentative Sa_quence of CDR Activitias

Gisar and prepers the CMSA sres to
store borrow roatarial.

030eRd

Concuirant with mvitku 2, 3, 4
ari &,

2. ‘Wopre ramoval

Claar the prea‘in the footprint of the

diapoaat oull; sctivity will continus in

other aropd g% the oall is congtructed.

'.Cam-umnt :.'mith activitias 1, 2, 4, '._i; |

antl 6,

3. Vuaste hendling and
transportation

Tionepar: the woaate rernoved by
Activity 2 to storage arooq rvd
svantuslly to the daposal call.

Concurrant with all othar actvities,

4, Site roade

Prepare the accass roads; this activity
wihl zontinus-as the ool is conatructad.

Goncuresnt with oll athar activities.

5, Site drainage

Frovige the tarm drainege aystem; thix

acthaty will contlnua an accoes ronds
aru rnnwd

Coheurrant with all other activities

6. Boirew meteriale

Frovide borrow raaterial for tha
foundeton. of the cell; this aotivity will
gondinue as constraction af cell and

Concurrent with sctivities 2, 3, 4, .
and B. .

(Rafer to ':ha Dispnsd Cell}

G55 or WIT plant, mize reduction,
dewarsting dacontamination,
additional trastmants

‘Call foundation

oAt Tagquits DotrOW materdal.

Conetruct and tast the plant and related
treatmant and proceewing operations;
variays operationg reiatad 1o 1he
{raatrrent and pmulng ncm-:w

Prepara tha dicpoanl ool foundwtion.

Concurrant with sll other activiziee.
Plants dasigned and tasted prige to
jmitisticn of wasts trestment.

c-umurmnt with uthlus 2 3 4, E
and .

N 8 Linar and teechets collaction
andd removel gyatems

Flace the liner and laschate sollection
and removel EysTems.

Consurrant with actnriﬂu 2 3. 4 E
ord B. ’

- Wultn placemsht

Placa the wasta in the dispogsl c4ll, In
accordance with the placament plan.

4

Cohcumnﬂ\r with the truutrmnt
phant cutput and weste removal and
trarmportatioh.

10, Waste contaifment system

Construct the covar and the dean-fil
dikes sa waats [a placed in call.

Conturtant with mest acthities. -

11. Qperalion ard maintanance

Cparsta and maintain the aall during
placammsnt Bctivitiss.

Gumurrnnt with the coll cmﬂ‘umun
lnl:l wanta placement. '

musers\joarnatledritables




12, %ite closurs . Ramowe temporary structures used to Final construction acthity.

conatract the cali; conetruct permanent ' ’
roads and other structurss; sesd, and
closa tha gita, -

13, Long-termn monltorng and Parlorm menizoring sod maintenancs Poat-tlogurs activity, -
maintenence uctivithes perodically, as dasoribed in
tha poat-ciosurs plan.

miusersijpenneicdritabies ' 2



Estimated Vaolime
tyd®)

Source:

 Contaminetad ol and sediments

Frog Pund

Axh Fond

Horth Dump

‘South Pump )
Cheamioal plant bullding arsa
Raffinata pit dikes and clay bottomn
Wicinity propariss

1|mn
8,200
7,600
16,900
76,300
153,500

283,100

Rubila

Raffinata Fit 4

B

Concrete building Foundaticne and
| underground plping

Cherical plant building aras

41,6348

Stored materials [inciudes
gtockpited contaminated soils)

" Termporary storoge area
Matarisl stoging area
Agh Pond spoite wran
Whilch pile
ALK ptorags ares
Buliding 434

64,249
52,085
‘58,193
28,142
10,059

—_—
242,167

“ Sivdges

Raffinate pit

Sits water trastmont plant
Cuarry water tregtmant plant
Quarry shxdges

220,000
3;10“
BOO

227,700

| Total Chemical Piant Operable Unit Wastee

BOG, 106

F ProjectGansraied Waates
(conterminated haul roags,
aggragate surfeces, FPE, sto.)

- Site-wide

123,043 .

| Extimated Total YWaste Yeduma

Saptemnber 30, 1992, and racent [1383}) volume arTimatas.

m:wearsijoannsicdritables

Muteral Wasle Quantitise Repart Jinum +, 1982 - March 31, 1982, Maarial Wagte Quantitias Report July 1, }992 .




TABLE 3-1 Resuits of Modified Value Engineering

030894

Evaluation Critara Weight from MVE} ] List #Itarnaﬁws (Finat Ranking!

m:\_usqrnﬂmnm\cdﬂtablaﬂ

Adventagas/Disadyentages Praferred Afternative !
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TABLE 3-2 Dhsawatlunal Method

musersijoanneledritables : ' '_ ' 5




TABLE 3- 3 Data Quality Objectives

mluseratjoarnsicdritablen o : 6 _




TABLE 4.2-1°  Soit Cleanup Criteria

£.2 pCifg .

- Q3oa94

ALARA Gonl E

Ra-228

6.2 pCi:ig .

Th-230

.2 pCifg

m:iusergijoannstiedritablae

Th-232 B.2 pCifg E pClig
[u-zas 120 pCilg 20 pCifg

Argonic 76 mgkg 45 migkg

Chromium 'Itatal.] 10 mghkg- a0 rag/kg -
|| Chramium (VI} 100 mgskg 90 makg

Lwad 450 mgfkg 240 mafkg

|| Thativm 20 mgkg 16 mghky

||;Ha B8 mghg

PCEs 8 mafkg .

Trinitmml.unnu [THT} 140 ,fkq




TABLE 4.3-1°  Primary Contaminants for the Weldon Spring Site

0anasa

Andiclogicnl Paramstars

U-238 Gross alphs
Th230 Gross bote
Th-232 Garnmaa radiation
Ra-225
Organice
Hitrobanzant 2,4,6‘Trinltrutﬂluam.ITNT!

2,4 Uinitrotoluene {24 ONT}
2,6-Dinitrotafuene {2,6 DNT)

Palychiorinated biphemys (PCBs

* Inorganics/Metale/Avbeston
Cedmium ding Nitrats
Chromium "Ml
Lithigrn Arganic
Magnesium Manguress
Margury Barium
Nickel - Beryliium
Vanadium Sulfate
bron Fluorkde
Lead Asbegtog
m:userdyoanneladriables . g
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TABLE 4.3-2 Potential Sources of _Cn-ntqrninﬁnts at the Weldon Spring Site

Hitratse
Nitric atid recovery plant LArea 100}
Digestion and denitration plant (Building 103}
Refinery tank farmm (Araa 102} :
Spille from above bréss
Proceme ling and sowsr ks
Fast manegemant practices
Raffinate pita sludge
Nitric ackd used in production of TNT/ONT
Epills and poor waste managemant practioes during the
Warld War Il produetion effart '

Raffinate pits sludges whi_eh conain sulfates
Sulfuric acid usad in production of THT/DNT

Graen salt plant {Buikding 201]
Grasn galt farm (Area 2021
Metel pilat plant (Building 404)
Raffinat pite siudge

Iatals

tstals plart {Building 301} - ' Magnesium
.Magnesiurn building (Building 3021 ] Muagneaium
Metal pilot plant {Building 404) Lithium
Ratfirata pite watar . Chramiurm
Raffinats pits water : Nickel
Raffinots pits watar Vanadium

Mstals plant {Building 201} tanke
Crenance produation—toluwna storage tanka
Buikding 10B-tributyl phosphate separstion

Source: [Raf. 40y

mciuserdijoannsicdiisblas 0
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TABLE 4.3-3 Waste Disposal at the Wéldqn Spring Quarry

| oo 1 e

19421945 HNitroaromatics ond residuss
Quarry used for TNT/DNT wastes disposal.

URKRoWN

1848 Nitroaromatics wed rasiduss 80 tone

18458-1957 THT residves : | . uRknawn
: * Rasidues and rubbla dumpad in daepoet part of :
guaity and in northeast corner.

1963 Thorium revidues 185 yd?
: Cispoes af drums containing 3.8% thorum
topidune, Estimated Ra-228 contsnt of 0.25 Cl.

Eady B’z - Buitding rubbla, squipment, woik - 60,000 yd*

Demolition rubkla from Deatrehan Street Plant. : '
GCovers sppraximataly ons-acrs 1o 3¢ ft desp in
the ceepeqt padt of the quarry. Contsing uranium
prid radiurm contamination with leeg than 1 Ci
Ra-2285.

1983-196E Thotium and ursnium residuss Severa) thausand unkrown
: | drures contsining thorium and rare sarthe from
Grandts City Arsonal. Initislly mtendad for
dieposat, Much of wagte ister removed for
reprocessing. )

Thoriurm residuae unknown
Drurms snd residuss from ahutdown ard cleamgp
of Weldon Spring Chamical Plant process
aquigment. -

Thorium residusz ) 5EE yd*
Hundreds of drums Brought from Cincinnati by ’ -

reil, Contain 3% therdum with sstimated 1 Ci
Ra-228. Placed above water lovel,

1866 THT/DNT residuss UMk Fe W

: Contaminated stone and sarth durmped (n
northeast comer of quarry sovering the Cincirnati
tharium rasiduse.

1968-1969 Uratium and thorium residuas : 5,660 yd?
Centaminated buidding rubble and procass :

squipment from Welden Sipting Chamdaal Plant.
Principal sources of radicsctivity are Re-226 and
Ra-228. :

Source: {Mf. 23

m;iuasreljoannaicdritables . 10




TABLE 5.1.2-1  Contaminated Material Types, Locations and. Volumes

| Coraaminatéd woie and padiments

Frog Pord

Ash Fond

Hosth Pump

Suth Dump ’
Ctiamical plant building erea
Ratfinete pit dikes and clay boriom
Vicinity proparties :

Ewtimatad Wolurna

fyd®)

¥ 000
8,200

7,600 -

16,900
78,300
163,500
323,600
293,1130

030896

Rubbie

Raffinata Fit 4

500 ..

41,838

| Concrets building foundations and Chemical plant building area
undergroynd piping ' T
Srored materials fincludes Temporary storags Aras 94,347
ateakpited contamingted soils] faterial staging area B2,0%5
' Ash Pand spoile araa 66,193
Mufch ple 29,132
CACM storage Ares 1¢.08% -
Building 434 - :
. 242187 -
Sludges Ratfinate pit 220,000
Site water trantrant pant 3100
Camy watar traatmant phant 500
Quarry sludges

Tetel Chemical Plant Gparable Unit Wastew

| Frojeot-Ganatated Wastes
{contaminatsd haul romds,
aggregats surfaces, PPE, stc.)

Bite-wide

N Eetimated T&xal Waste Volumna

Source: Materlsl Waste Ousntitiee Raport .Juhr 1, 18982 - Septempber 30, 1992, Matorial Yaste Cuamities Rtpu.n' '
Januery 1, 1982 - March 31, 1992, and racent (1993} volume antimates, :

_ mauasreycanneicdritables B
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TABLE 5.1.2-2  Waste Removal Alternatives

Matariat Type o : ' Remoual AMamative

Retfinate pit sludges ’ _ Dradiie with surry pump and pipafine® *
. Bump gurnp with slurry/plpstine
DraglinfSausiman scrager
Diewatarframavsfhesul
Remova/contalrarize/hmil

Raffinate clay pottom matarial and dikea* No acion¥®

Birder . '

Gravel-bage of paoaynthatia roadways® ™
Offeat ramoval:

In-place eoile/gedimonts ' B-&clthnu'_’ .
: . : Fron-end loader**
Soff-loading acrapar**

Building foundatione ’ . Haa ram**

’ Conoreto naw .
Conorete shear*™
Expensive cemant

d Underground utilities . . Backhon® ¥

Crana**
Manual
Stackpiled materiale : Backhont® *
. ' : Front-snd loader®®
Crarm**
. Ramounl squiprisnt the sarmes as tor incplace soilfasdiment. Altarnatives evaluated are for CSS shernativas if the
matarial cannot aUpport aquipment weight. ’ ’
. Prafarrad afternative.

mlugsreljoanneicdritebles S . 12



" TABLE 5.1.2-3

Systame-wide suitability - optimire
squigMont Uge o1 hUMArcUs wasie
{ocations.

: Dust reduction and uunm:ll..

tAeet haalth and safaty puidslinag,
H including OSHA raquirements.

Operationsl Maxdbikty - flasdbility 1o

: Minimize contaminant sprasd by
limiting contact batwaan oloan and
N sontaminated soilu.

| Mast requied productian te satishy
 waete placement reqaremonin,

i Bdapt to changed or new condiions.

Results of Modified Value Engineering:

0305824

In-Place Soils/Sediments Removal

Ligt Altarnatives

Track backhosftrucke,

Advantegea/Disadvantages

Advamiapast )
Can work from abovs or at bottorn of
excavation. Eguipmant and trainad

operators readily avalakle. Applosble

10 opergtions requiring mora precies
axcavetion. Swuitabls for system-wids
uee; can be used for various ramowval
racueranente, but may not be as
alficiont In afl coses. Can work of wet
and fow-baaring woil. Can load tracks
at sither ton/Bottorn of axcavation.
Can handie debrig that may be
ancountsrad. Compatible with health
ahd safety.

Dimadvantiages :

Mat aw appropriats for shallow
oxcavation. Not g7 mobile 8% athet
atuipment typss.

For amall, desp and izolated areas, wes
backhoa and truck,

Eor srnal, shallow and faclated sraag,
usa front-and loadar or backhoa and
truck. :

For large, doap areas, usa:
Dry - combination of gati-Janding
scrapars, front-and lcaders with
tracks, snd backhot with trucks.
Wet - backhom with trucks. -

Largs, ahallow contaminated araas;
uns aelf-topdityg scrapers or whested
front-end loadars if contsmination
spread cannot be contredled for
acrapars.

Vwheot front-end loaderfruck.

Mohlte. Equipmant and treined
operators roadily avallable, Appeopriate
in shetlow sxcavation, Excellent for
remmving materisl from stockpllen.
Compatible with hesith and safetly.
Drimndvirdages:

Muy raquire dozer support, Does not
wark wall on wet sofls and low-haaring

m:msursuunnne'u:ﬁt.ﬂu.ﬁ_

“wofe, Must work from bottom of sue.

13
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TABLE 5.1.2:3 Results of Modifiad Value Engineering: In-Place Sni’ls.-‘_‘Sadiments Removal {Continued)

E'uraluanon Criteria

Salfloading ecrapets Abvaninges

: Apprapriats for excavation of large
areas. Loade end haula, optimizing
squipment ugs, Mobils. Cempatible
with heafth and cafety.
Dimehemhtagen:
More potential for cortaminant sprasd
from hawding. Cennot oparate in
axcavstions cantaining dabrs. Mot
appricpriate for doteiled canfined,
axcavations; noode o lerge area tn
oparate. Kot spprogridte for
sxcavations with Wghly irraguiar
Houndariss. Cannot remove matenals
from stockpitos. Mose duat smissions,
althcugh smizsions oaoily coﬂtmkd

through wotting.

o = —_ _ e e —— YT

m:lussrsijcannetcdritables. 5 _ N - 14
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TABLE 6.1.2-4  Results of Modified Value Engineering: Raffinate Pit Clay Bottom Material Stabilization

—_— - —————

Evahuation Critana
Ameount of dust generated and the
atility to eentrol any duet.

i Production rates that mast projact
‘ schedule.
I
i

Impact on traatmant planta shility to
prochice satisfactory product.

The fldbility to-adjust 1o condittorm
ancountersd. '

Minimiza waste by not contaminating
claan matarial.

The. abikty <f tha sgquipmant te cperate
on tha weata material.

Haglth and safety af tha workers and
genaral public.

Flexibikty 1 change production rates
to meet achedule raguiramente. .

Liat Altamatives
Stabiliza with binderfexcavets and
rafmeve, '

Advanugnsiﬂisu&wnuges

Advantages:

Increases removal squipmand choices.
Controle duat. Significantly incrasses
stuipment workakbilty and productivity
phcs mixad. Could pesiively impact
troatment. ’ .
Disadvaninges: )
Additional aquipment readed for
mixing. CTould regetively knpact
treatment.  Longsr prep tima to maix
binder. Soquetttal mixing requited; 10p
third and bottar two-thirde of olay
boitom muat he kept aaparats, Added
muotaral te be digpesed of.

Ho prap panding matedal conditiona,
Grovel-based ropdway.

Lew ground preasurs squipmant.
Gttaat.

Bindar,

Grml-hna.u_d roadwayefexcavate with
backhoe.

Arhustrtages: ) :

Won't Impact tregtmsnt. Loeser lnsd
thre for preparetian. Suitabla for al
mateiia conditiona. Good ramovsl
achaduls flasdbilivy. Sigrificantiy
incroasss aquipment warkability and
producthvity.

Diendvantagee:

Addad dust contrel needad. incrasses

m:MJnrnkiunnﬂcdﬁﬁhlu.ﬁ

waste, FEL atd ecraper con't he used.
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TABLE 5.1.2-4 Results of Madified Value Engineering: Raffinate Pit Clay Bottom Material Stabilization
{Continued) : . _

' Evaluation Criteria ] st Alternatives AdvantagesTinadvantages . Proferrad Alternative |
e ——— e e — ———

Offawt ranvrval from previously Advamagnas:
{ removed area. Mo inpraana to waste. No preg thne,
Good squipment workability.
Disndvaniages: :
Initia] pass reads sxtended am :
baskhoa to reach from dike. Ramovsl
Haxibiity dacreased; must rariove

. : . materisl in atips, Low productivity dus
: o : 1o flat angle of rapose. FEL and . ) . )
| - - ] scraper can‘t be usad, Diffioutt dust _ ;

' : control of working face. . :

{ea low grourd prassura aquipmant, Adveriages:

Reduced preparation. No additions!
Dis advantegos:

Specigized nguipmant with kmited ues
other then inere. Reducsd productivity
avar standard equipment. )

No material prapatation. . Advaniages: . )
' - No added waste. Same squiiment sy
usod efeewhara. Mo praparation
Dispdvsitages: .
Urnknown tf clay bottorn will aflow
aquipment to operata.

m:.ml.uflﬁﬂﬂmlﬁdﬁtlhfgsﬁ - . .. 16
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TABLE 5.1.2-5 Resufts of Modified Value Engineering: Building Foundations

List Alternativas ' Advantages/Tiasdvantages

¥ Reduce adveres public percaption.. | e | Advaniages: Uge hos ran on evarythlng; cut
_ . ' . Readily available. Soitabla for a wids reinforcing bar with shears.
Duet amd contamlinant controd, : : variaty of rainforced poncrels
. ) . foundationg. Required size coptrol can
| Onarational conviderations: be achieved, Safsty; operator
. Ranga of application {clabe, i : . distancad frem operation, Goal
- footinge, =Gk, . productivity.
- Production ratse within achadda : . Dinadvantages:
requiramerts, ' : ' xﬂmhfuming bar muat ba sut maramlv
= Abdlity to produce sirs requirsments
of the rubblized Goncrata.
| Compatible with hesith and safaty
raquirements,

Concrete shaar Adhymrriage:
Safaty; operator diatanced from
removel. Size control can ba achieved.
. WIR cut reinforcing bar,
Dinndvantages:
Not an apploable tor slab remaval,
Appkaationg arg primarly for
uparstrRCtUre removet..

Rainforcing bar doos et nesd te be cut
gepatately, Minimizes rubbls
genaration.

Pinadvantages;

Watar peeded duting proceas; drainage
oontrol and water treatmant required,
Safety; aparater not diatencad. Lees
spgpliceble to vertical surfaces. Slow
producticn.

miiusersjoanneiedritablos.B . . 17




L Q30894
TABLE 6.1.2-5 Results of Modlfled Value Engineering: Building Foundations (Continued)

Sarfew maximizes oparaver detance.
Mo dust genarated

Disadvantages;

Limited apphication. Stow production.

m:wasrsyosnnelodritabies 5 - 18
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TABLE 5.1.2-6 Foundation Types Present

Building or Foundation Type : Elevations {ftl

Area No. - .
Slab oh Sump Pit " Average e Footprint
Sprapd Grade Grade Walls Retaining Walle Building High Point Maximum [imansion
Fiars FTG's Bamns Extericr | Battom

&1 B - 3 2 1 £1 a8 . 843 102 x 122

$ 1 1 o 659 650 s64
16 17 1 568 . © B0 XG0

A-1024,, g | .o 1 ' : 558 689 56 30 x 50
B-102B 12 15 a : : 659 E63 862 43 x 51
B-103 104 104 1 1 1 662 661 a56 122 x 258
B-104 s 2 1 1 £61 681 17 x 27
A-104 . ' 5. : 660

1 658
1
1

| B-10% 55 55 1 16 15 : 66D B81 850 102 x 182
A-108 8 8 : 2 _ 682 '

" B-108 ' 2 a 859 G860 848 12x12
8108 17 12 1 3 : . 861 1T O g55 | saxes
At08 | 1 K 1 ' 663 656
8201 97 a7 1 1 1 1 660 660 862 194 K 176
B-202 75 75 1 | 1 1 B8O 852 846
B-30% ST.1 111 1 1 ] 552 635 l

m:wm\jqamﬂudr‘.twmj . ' ' ' o 19
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TABLE 5.1.2-6 Foundation Types Present (Continued)

Fourdation Type ' . Elavatione {Ft]

Slakr on . ' Itarn Faoiprint
Grade Grade High Peint Maxirum Dimeneicn
Boaama Bottom |

174 x 322

107 x 107

Ao x 172

32 x /1

BZ x #6

83 x 131
18 x 237
18 x 237

162 % 29

i 1939x389°

2648 x 312
B412 ] 1 1 854 859 22 x 49t
B-413 a4 8 1 1 1 - 888 662 852 29% x 101

B-414 12 1 1 880 661 659 652 x 102

B 4t7 11 11 t 1 1 ' 557 a%7 _ 13 eat x g7t

m:luwmljuunmhdﬂﬂhlu.ﬁ 20




TABLE 5.1.2-6 '_ Foundatiun_ Types Present {Continued)

Foundation Typs

Elevatiana l{th

Building or
Aran No,

Slab on

Grade Grade
Beamz

Avarage

Rataining Walle Buikding
Extatior

High Point 1  Maximum
Bottom

Ham Footpint
Dimeneion

mugereijoannsiadritohiss 5
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“TABLE 5.1.2-7

Evahmtmn Cnmna

et vt moarth and Con'pntihla with health and nafaw
|- requirements.

-GI0ESS

" Results of Modified Value Engineering: Underground Utility Removal

Advariagos:

Seil and atility can be movad using
sarme aquipment. Cperatar distanoad
fram removal site. Flexibility providad
to mest-0SHA sxcavation regulations.
Good production rate.” Abls 1o handle
various sized pipes. Common uea.
Disadvantages)

Mans.

Bl i !
Operator diatancad from removel site,
Abla to handle various sized pipan.,
Diandvariages:

Cannct ramova soif with crana,
Produation rates slower becsuas of
egipmwnt sddition. VWorkars prg
ragulred i trench. te hook crane
ragardiess of pipe wizes, -

I IWhttipla une capability of tha salectnd
{ aquipment.

{ Afie to hardls varous sized pipes,
including targs pre-stressed.concrata.

| Production rates cptimized to reduce
l e¢ll constructian time,

m:raarsycannsiodritables. 5

Aduuntageat’

More careful ramoval ability if no
braskage dasired.

Dk s ! )

Can't handly larger sized pipo. Mora
atringant raquiremants to meet OSHA
excyvation regulations. Cueeticnebls
productivity. Health and eafsty not
aptimized. Still require aguiprism.,

Mot good n despar tranches.
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TABLE 5.1.2-8 Undargruund -Uﬁli‘l’?‘ Types
AREA: SOUTHWEST :

‘Untarground Uﬁﬂﬂu

Tyna Pipe Ciamstar {in.}

Plpe ar |Stuctures : - . -
Strugtural Quantity | 4 6 a 10 12 16 1% §1e b 21§24 |'36 ] 38 | B4

. Fipa Length {ftl . .

! LI 525 |420 |260 ]185 [2éC ' '  Jss0

55 tigo tezs |es 355 | 356 400 {85 |60

SAN | 296 - 530 ' |

cwu 180

R ssc  |185 [80 {1870 : 600

P 770 R 678 140

ORD : 110
“ Firg 10

Hytirant

Menhola | 7

Catch |14

Basin

SAN Sanitary Sawar

P Process Sewar

58 Storm Sawsr

P Potable Water Underground
AL Fire Watsr Lindergreund
cwu Cooling Water Underground -
ORD Crdnance Weier Undarground

mziusereljoennaicdiitables. B . 23
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TABLE 5.1.2-8 Underground Utility Types {Cdntinﬁad}
AREA: SOQUTHEAST

Undasrground ihilitise

Pipe Dimmeter {in.}

Structures
Cuantity 12 15 16 £k

- Fipa Larwgth 11t}

AN Sanitary Sewer
- P Process Sewar
55 Storm Sawer
Pl Potabie Yater Underground
Pda) Fire Watar Undergroond

“meiusarsioanneedriieabies S 24
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TABLE 5.1.2-8  Underground Utility Types {Continued)
AREA: NORTHEAST ' .

" Undarground Litilties

Type ' ' Fipa Ciameter Gn.)
Pipe gr | Structures .
Structurs Ciuantity 3 4 -] B 10 12 16 18 15 206 | 24 | 30 25

‘P Langth {ft)

P 160 |2rs | 247 30

5. g0 h2s |zse 127 {140 |188 peo [Ess |85 [240 [2s0 [115 E7s6
$AN  |pz6  |soo |azz '

cwu so |70 ‘Wao |le77

AV 1020 {1197 1604 : 568

Fire L]
Hydrant

Wanhola 12

Eateh 12
Bagin

i vard Orain |3

Septic Tank | 1

| Sared Filtar

SAN Sanitary Sewer

P Process Sawwar

55 Starm Sewar

Fyvld Fira Yarar Underground
i Conling Watsr Linderground

miiusaraljoanneicdritables. S 25
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: 'TABL'E 5.1.2+§ " Underground Utili't? Types {Cuntinua.d
AREA: NORTHWEST . .

Underground Utiities

- Type ' : Fipe: Diarnstor {in.}
Pips ar | Stactures — "
Struciure | Quantity : 10 | 12 1 18

Lengih i

ls70 ks 15|

SAN Saritary Sewer
F Procasa Sewer
§5 - Storm Sawer
Pyl Potable Waster Undwerground

. AL Fira Water Underground
cwWwit Ceooling YWater Underground
CoRD Ordnancs VWatar Undsrground

miluRsrsijoannsicdritables. 5 ] 26
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TABLE 5.1.2-8  Underground Utility Types (Continuad)
AREA: ASH PDND_ o

© Undetgtound Utiktiea

Pip# Diamater Gin.}

Btrugtures ’
Quantity , 12
' po Langth (]

16 | 186 18 21

55 Stomm Sewvsr
ORD Crdrpnca YWater Undargrotnd -

m:wsersijoannaicdritables . 6 27
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TABLE B.1 .233 Undsrground Utility Types (Continued}
AREA: RAFFINATE PIT

Undergraund Utilities

Typs Structuras o ) ' Pige Diermater fin.]
Pips or Ouantity ]
Struofure 4 8 S | 12 15 16 18

21 | 24{ 30 a8 | 84

Froceae Sewar

85 Storm Sewer

. PWU - Patabls Water Undergroun
ORD Ordnanca YWater Undargroutd

m:ursrsijoanngicdritables. B . 28
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TABLE 5.1.2-8 Undsrground Utility Types {Continued) -
 AREA: TEMPORARY STORAGE AREA (TSA) -

. Ungerground hiFties

Fipe Diamatar 0n.}

Structures
Quantity’ fw] 12 J167].18 ] 1B

pe Langth {ft]

Fire 1
Fydrant

|| Saptic ' - N
Tank : |
istribution _ | ' : ' :
e _ )

85 Srorm Sewer - .

P Patable Water Underground
FNLF Fire Water Undarground
cRD Ordrancéa VWater Lndarground

mcisersijosnnsicdritebles 5 0
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TABLE 5.1.2-8-  Underground Utility Types {Continuad)
AREA: SITE WATER TREATMENT PLANT (SWTP}

UNDERGROUND UTILITIES

Type Pipe Dlomater fin.}
Fips or Structures X _
Structurs Quantity i 10 12116 | 18 | 18

Fipe Letigth (f1)

Flre 1

Hydrant

Manhole 5

Septie 1 ’ ]
Tantk

Dietribution |1

S5AN Eanitary Sawar

P Prooess Sewer

1) Starm Sewer

P Fotabla Watar Undargroand
s Firw Watar Undarground
cCWu Coaling Water Undargroeund

musersijoanne’cd ritablag 5 3ﬂ
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TABLE 6.1.2-8  Underground Lhility Ty'pés';éuntinuad}
AREA: FROG POND

_ UNDERGROUND UTILITIES

" Fipe Dinmater {in.}

Struotures

Quantity ' w1z ]| ig

Piga Length (ft}

55 Srarm Seawer
ORD Qrdriands Water Undargrolind

m:'l.u:ats‘tjuannt'mﬂr'n.tnh!da.5 . H




TABLE 5.1.2-9

Equipment suitebility tt_:l matanal baing
removed (size and material tbypeal.

Front-end loadsr

Backhna with grapple

~ Results of Madified Value Engineering:

0304934 -

Stockpile Removal

Advantages/Digadvemtoges

Advanisgas:

Good for removing smeller aized
yatarial guch aa soil; rubble 3 ft and
under; chipped wood. Good -
contaminant spread contral, Good
praductivity. Mo anoillary aqurpl‘nuht
reeded.

Disadvantsges: -

Mot suiteble for Iame P pina, bulky

" matnts, or beled tateriels, Naads

soMme mansuvering room.

Fuduytges:

Good far remnoving bulky nnd large-
sizad matariol. Optimizes masuvaning
room. Hatter produciivity then crans.
Dinadvamtnges:

Could overturn aquipment if tco Jarge a
ptace ia picked-up. Foor contatminest
spresd sontrod if used for 3ol and amst
rukhle. Slower productivity than frent-
and loader, '

Pratarrad Altetativa |
- —r————

1
For soile, wood, and smalt rubble:

FEL - if mansuwarnag room
wvailabla,

Production ratas matching wasts
placemont regparsmants.

Minimize contarnant sproad by
imiting spifage.

Compatible with heaith and eafety
regulationa,

Aupsraijoanneiodriteblies. G

Crane

Adimirigpis

Car pick up large indhidual pieces.
Muots auitad to removing matunnln from
the top of high stockpilee.
Dlsadvamiages:

Low productivity. Incraassd health and
eafaty concarns loverturning and cabde
tieing anl.

Srly ayitable for tha Ilmd adumtnms

32

Backhos - in tight erana,

Bulk and targe wize:

Backhoe with. grappds unlass i
atackpis 100 high

Crana for high stockpils

Extra large atud hawvy
Trane




030894
TABLE 5.1.2-10 Eaﬁinata Pit Material Quantities

Soil
Ipit dikeg and $lay bottom}
Ciyd?

Eource: Mutenials VWaste Quantities Report Jenuary 1, 1892 - Man:h 31, 1882, Matarial VWaste Quentitise Asport July 1, 1852,
Eaptumhar 1892, and racant {1393) volume astimates.

imiiusergijosnnaicdritabiee 5 X
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TABLE 5.1.2-11 Results of Modified Value Engineering:. Raffinate Sludge Remaval '

Evakuation Critaria Ligt Afternatives Prafarrad Altornative _ .

Contrel raden and sirberne particulaie Cuttar-head dredye with skurmry purmp : ' Tredgeizlurry pump with pipeline.
amiegiong by retaining watsr covar and pipseline. Good raden and particulata smisgion
during the axcavation oparsiion. contral; raffinate pit, water doas not
. : need to be remowvad and sotves a5
Contred contamination spresd by . controling agent.
raducing the amount and incation of Water managarnant ie flexible;.
€ludge spilla. ' equipmant can ba sagily moved so that
: : logalized low pointe ars not created,
Achieve proguction ratas compatible ) Uga of cuttar hasd dradge producen o
with treatmant plam cperation. purnpable slurry; separate equipment
' compenents are not regquired.
Compatilda with water managament ] Equipmmant i mobile and saaily mouvwd;
| neede inoluding eite water traatmeant. N ktle downtima dus (¢ sstup and
' moving. Varable purnping retes
H Compatible with owvarall alta availsble; groduction aasly santralled.
| saquencing and schadiile. Systamatc pattern for ramoval can be
devaloped. .
Dlasdvanteges:
Trash gnd debrie must ba removed by
another procase. CAnnet observas
matarinl baing removed; care must be
takan 20 that clay bottom ig not
breached.

m:iusarsijosnneiciritables.5 _ 34




TABLE 5.1.2-11

03MESY

Hesults of Modified Value Engineering: Raffinate Sludge Removal {Continusd) -

Evaluation Critaria

Draghte/Sauerman scrapar.

ntagaafDisadvantages

Advantages:

Can handle moat debrig that may ba
srcounterad. Maintgine water cover to
control radon and dust srmissions.
Diasdvantagos:

Extromaly sloppyfhigh conteminant
efsraad. .

High: potantial fer laaving a sigrficant
amount of aludge because of inability
ta mae thraugh water cover. Regquitea
lternate promess to remaove matarial
edjacent to dikes, Naod 1o construct
MUMeroUe parireter acoess ramps ahd
staging araat, Roguirds aaparate
rehendling and waneporting procesass,

. Prufarred Altarnative
- o " —|

Bump pump/falurmy.

Adwarimgea:

Good redon and padticulate amissicn -
control. Rafficate pit water doss not
nood ta be ramoved and serves ae the
controlling agent. '
D dvantsges:

Muora water managemant requirad; tha
sump location wik craate a low point.
Care_must be teken that snough water
in always aveilabls to aover all materisl
A sipnificant amount of govar water
would be deliversd to the dawataring
faciley. Humarods Smp pLUImp
aquipamand. ralecations reduired.
Roguires added process step. Ssparate
material oollactian and sgitation
nacaasary 1o fasd pump. Sporadic
production ratas: materinl Inteks s
warisble bacauss of mechamcsl mataial
cottactor inaffgiency; downtime ooeure

miusareijoannsiadriteblas 5

35
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"TABLE 5.1.2-11 Results of Modified Value Engingering: Raffinate Sludge Hemnva! {Cuntinued}

Liat AHwarnatives Adhvartages Disadvaniagss Prafaried ARarnative

Dewater pite; control amiagions; B Adearytegeas:

excavats and tiaul. ' Eqummant being used to rarmove in-
place eoife and etackplled matenisles can
be uead,

Commaon aarthﬂuvinq aqmprnant coutd
ba ueed.

Dt ges:

Particuiate and radon ountml pn-nr
Controlling agent {water, feam} must
be applisd avar largo areas; Watar
applicetion wik creste sloppy work
conditions. WWator Jugst e removed
prior to material remaunl, poseibly |
causing schodule delays. Poor
contamination soitrol: high interatitial
moisturs content of sludgs will cause
matarial te raadily sproad out owvar Iargs
arsae and seop out of remauval

SUApITIaRT.
Excavate from hugu contsinerize, ﬁMrrh'u ] )
and haul, . Fumping not required. Reduces water

consumption since removal iv not by
akirry.
Good radon and purtmulaﬁ amlsamn
cantrof, .
Do ndwantages:
Foesibla RCRA storage area may ba
needad to termporarlly store filed
containors. A largar t8NDOrany storege
aras s neaded.
Production rats poor. Unconaclidated
Inyers may ba difficult to remaove.
Incroavad. wasta velume for dispoost.
Increawaed mataisl handing

- ragfuiteinents. Largs Iabor orew

] . nasded.

m:\uuu\ionrwmkd_ﬂ.‘t&blulé o . . 36
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TABLE 5.1.2-12 Observational Mathod: Raffinate Sludge Removal

" Affact on Design
Crredge can remove malsrak. Dradye cannct removs ' . Fatsl — paad alternata
matarial, T method.

Materiat is pumpf_ﬂ:lle. Material not puri-mab!e. Law to medium Fatal -~ necd sltamats

method.

Enough water gvailabia for Met snough water. © - Low . imptarnent othar control
emiason eontrol. . : ) methods; i.6., foam gover,
i : plaatic cover,

Production rates can ba met. Unable tc masat production . Add squipment._
requirsmants. :

museryljosnnatodritahine 5 37



TABLE 5.1.2-13

Iniact

‘* Wahiclas
A * Engine blocke
i = Air handling
| * Exhwurt fans
i * Lathes
[ * Caring aquipment

* Blanding vessets

* Other similar typa eouipriant

In-PMace Volume
- yd?)

Maximum Storage
Volurme

iydd)

86,008
{12,000 optional
fifl il

"1, 20 ft vertical beight wtacked
an drainage. o .
Flaga oh dunhaga.

. Plup, cap, or flanga openinge.
. Watartight atorage for at ieast .

B yr.

& Stainlesxz steel
- Tanks
- Equipment
Strustural mambers
Fipa
Sheating

| -NorcEhieddable
| * Pipe >12 In. ¢ with fittings,

-1310(’!

180 1. &t langths.
valvig, SppUTtsnances removed 2. .Splitin half.
Process Fips
+ Product procese pipa 160 2,000 t. 8-f lengthe.
: 2. Roll-oHf boxea, -
B abie
* Pipa <12 in. ¢ with fittinge, 1,400 &0,000 1. E-fi langths.

vaheE, Bppurtananses intact
* Mizsgelluneous motale

- Pipe fitings

- Elactrical connmatare

= Cantings

- Valvas

- Bohe

- MNuts

- Small pieces of sgquipmant

- Bhart curved piping

- Spg rods

= Ralnfarcing steel

= Fanen posts/fancing

2. Fiatten all eguipment mada
primarily of sheet maint.

3, Eiza flattan sheet matal in
&5t x B-ft pisgey.

mlugarslinanneicdritablos. S

38




TABLE 5.1.2-13

Matsral & Storage Area Type
H = Shaet motal
- Motal degke
Fila cabinats
Supply closats
Lockers
Duatwark
Control boxes
- Men-doors
Flates staal
- Cormugated siesl siding
Corrugatad atesl reafing
Motal decking
Towars
« Tanks
Veoseslz
Plats
Expanded matel decking

Maxinin Starags
Veluma

030854

MSA Material Groups and Sorting {Cantinued)

Reamarka

Mincalinnaoue - als
farog
* Non-metal debris
Pastic
- Clase
Faper praducts
Flacr gcrapings
Genaral trash
Collogted debrie (houses|saningh
* Misealansous non-matale
- Graphits pipe
- Graphite shasting
- Distomacepus aarth

L by i " rad| nactive

) matsHal,” place in refl-off boxes and
| isbel roll-off boxes ag “hagged

| « Non-matel debris
- Houssclesning HEFA vacuum
- dust

1. Plape in roll-of boxes.

T¥
 * Monfriable ACM
- Siding sheets

250

2,000

- 1. Sand in 4t bundlee; stack on

 dunnage.

Ipgellandoue Trangits
= Nonfriahle ACM

- Migcellanacus nonfrisble ACKM
+ Shislding shesting
+ Fartitions
= DOther types of ACM

moiuesrgijoannelcdritebies. 5
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TABLE 5.1.2-13

Mutarisl & Storage Area Type

Deconngbla
* Srructuyrsl atwal
- Columme
- Bosma
= Crane rail
- Girte
- Purline
| * Railroad rails

Qaonss

MSA Material Groups and Sorting (Continued)

n-Mace ‘ln"ol!.lrna
tyd®)

Maximum Storage
Vahame

Approximate 30 {1 lengthe or

. Mlﬁmﬁﬂﬂ@lhmimﬂ'

limit.

. Ramove projactions to within

1 ft of stos] shades.

| Wood
{ = Largs wood pisoes
= Talaphora polas
Aalircad thes
Wood desks
Cheira
Tonat racke
Man-doors
Partitions
- Miscellanaous wood rateriale
Wood {epaciall
- Cooling tower -
{Bidg. 412}

Sort boit connections, bolte,
and nuis from wood,

. The ourrent pian i@ to remoyvs

wood from MSA; chip and
wtore ot mulch phle,

Alurinyr
* Matole (wpacial)
- Alurminum
s Siding
* Deck plats
* Strugtural shapes
{ Coppor
|+ Coppor
i - Buu bars
= Wira conduotores
- Wit In motors
* Condult with Wirs
- Wire in ¢conduit

m:Ruuraﬂuunmindﬂtuhlus.E




‘TABLE 5.1.2-14

Vicinity Property Summary

030894

Represanted .

. m:ﬁnrﬂjumﬂn}cdﬂuh?ﬂj

41

Concantration
VP Volume Area Cepth Prirmary bwt. average) . Urler. Operable
Idenmitication fyd? iy pCifg
_ i p— — oo
A Pra
Buried mound 416 2,600 4 U238 678 Chermical plant
} Morthern & wastorn mound 440 4,765 25 238 B i Cherical plant
| porimatar : .
Extarior zone 180 8,704 0.5 U-238 2z Chemicet plant
Raitroad tracke 111 1,200 25 u-238 ‘28 Chermical plant ‘Ramoved during haul
| Drainags ditch 19 - 1,000 05 u-z3a Mot Estimatad. Chamicsl plant roed construction,
Amoy Property 2 : '
Zone 1 3 . 827y 1 238 20 Chamical plant
Zona 2 26 1,404 0.5 U-238 ig Chermicet plant
| Zone 3 =) 1,360 1 u-z238 -1 Chemnica) plast
| Tona 4 Tt 3,834 a5 u-238 28. Chemical plant
| Zorm B -] 108 15 u-238 T8 Chomical plant
’ Ra-226 12 ' -
Amy Proparty 3 : . '
oA ' 46 226 1.6 u-z2g 82 _Chemical plant
| Arny Property 6 800 8,000 3 Ra-228 Mot Eetimated. Chemicel ptamt | ORAU estimated
: . ) 30 pCifg turther
characterization neadod.
Arervy Property € . 730 8,600 . 3 U-z32 Niot netimatad Chamicet plant - |. Furtier charactarization
on ORAW data volurne,
PMC setimated oA
U-234 st 15 pCifg using
_ QRN dorta.
§ Arae A - 3 T 1 . =238 161 . Chermical plant
F AranB r. 42 4.5 0-235 228 Chemicsl plant




TABLE 5.1.2-14  Vicinity Property Summary (Cantinued)

030894

..... — e, P =
’ Canceantration . Rapreasrted
VP Valuna Areo Depth Prmaty : [wrt. Bverage| Under Operable
Identification 1ydd) (1% i Contaminant pCita Linit
Buech Propariy 4 ' .
Area A ) 1E8 1.5 Ra-Z26 2a Chumical plant
23R 156 '
2 o130 - .5 Ra-228 §.43 Chemnical plant Mot an svarags. O
U-238 68.08 ° - gampts teken, -
Th-232 V.24
280 g,468 1 Re-228 18 Chomical plant
' 238 13 .
Th-23C 44
. Busoh Propetiy & 1 Th-231) 110 Chamical plant Four barrels. PMC
: {Highaet remodiated Mey 12388,
concentration Material removed and
fourd] placead In 20 dname in
: Bulldirg 434 {2 are

ovarpacked). .
Rasurveyed i Novamber
1928,

A 34

U-238 ()

Chamical plant

Buach Laka 3%

238 (N

Chemical plant

——

m:usersijoannelcdritablos.5
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LSS S

i
) Borrow enuroas,
Sunyay contre] points.
i

Dafinltion of contamination boundary limite end daptha.

Dafinition of contaminant Types regquining removal including locetiote, qunmitiﬁ. and sopeptable erosion and
sadimantatisn contral methcds. . .

Gutface watar control requirements; tamparary and parmanant.

ldentfication of bunied debrig; locations, twu. and quentitiae.

Geatechnical invastigation resuls.

Backfill requirarmants,

Grading regquirstrants.

Muonitering well locations; protected, sbandoned and ralcoation.

Tamporary facllity requiremsnts; deccntamination pade; barfioades.

Excavation sidewalis sloping raquirsments.

Location of underground utllities ta rerain.

Equipment type and size rastrictions, if sny.

Contaminant removsl level criteria.

Speciat dawatering conaiderations; handiing of contarninated liquids.

Revegatetion raquirernents.

i .ﬁ.nupinblu arission contral mathods.

Accand restrictions.

+  Thess are geasral requirements; material-epacific requiremesnts are dasoribed in the taxt,

miuaersljoannnicdritablos . § ) 43
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TABLE 5.1.2-16 Waste Removal Specifications

= g
Foundational Raffirata Clay -
Specificataon Soils Litffities Raffinate Sludgs Bottom Vicinity Proparties _ Stockpies
Facilitiog and Decomtaminaticn L x
Emission Central X ' x X x b . X
Surface Water Cantral L 4 ' x x : x X ]
Crewataring x ) % T x x .
Site Praparation and Grading . oy x x- T s
Enl.'tl'rwmt _ x ® S | . : x, . : x
Site Restoration ' x . x x . X
Demofitinn  x |
Wiall Abardonmant x
Undargrogard Litity Remowsl x . X
Rarrwrvil Swopuanging x x x » . x x
Dredging : : ’ ’ ; * .
= u > indoplinid

m:iuagreijoanneicdritables. & : . . 44




TABLE 5.1.3-1

030894

Praferred Handling and Transportation Equipment

—————— —— ﬂm: . — — — —]
Moterial Locdtion Handling Transport
. Type Equipimant Equipmant
Contalnerized ACM Storage . *
. MSA Crane Hatbad
| T5A Crana Flatbed
: sSWTF Forkiift Flatbad
GWTP ForkHit Flatbed
Building 434 Forklift HAatbed
i Mulch Mulch Fite ‘Fromt-snd Loader - Asar-and Dump
| Metole LLET "Eront-and Loader Rear-end Dump
|  Small TSA Crane Flathad
Lergn
| CSS5 Product :
i * Spil-liku Traatmant Feont-end Loader Aasr-and Dump
* Grout Facility Fumnp/Fipeline Conerete Mrxar
VIT Praduat . . - |
= Frit Treatmant Front-and Loader Rear-snd Dump
Faciity : -

»  Fungtion of asbsvtes kandling and transport regulatory recuirstrents.

m:eeratjosrmeicdritables 6
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TABLE 5.1.3-2  Handling and Transportation Design Criteria

Equipment decontamination requiramstis, -

Applicabla ragufatory apsnoy Transport requirerments,

Special hendling and traneper raguirsments and restriction,

Haul routs identifiostion,

Material to ba handled and transported ingiuding typs, size and quantity.

Delvety rastrictions, if any.

Accesn restriotions, if any,

"Equipment restrictions, if any,

WSSRAP Enviranmentel, Safaw & Haalth Considerations. .

maiusergjosnneiedritatizeg & 45
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TABLE 5.1.3-3 _ Handling and Transportation Specification List
—_— :=-%m=_== = Pr—
|— Foundations/ RofMinate Raffinate Vicinity Stockpifes
Specification Soile " Utilitims Eludge Clay Bottom Proparti=a ;
Ervissicn Con'rrol x x ® n X x ’
Muatnrial Sorting/Segregating x x x x x X
Matarial Tranepart - |
-+ Truck - . ® X x * x [
* Shurry Pipsina x .
Watsr i'-‘lmagumnnt X
Temporary Matoriaf Storags X X X b
Traffic Regulation x X X x x l

m:\usarsyjoanne\cdritabies S
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TABLE 5.1.4-1

Results of Modified Value Engineering:

030R%4

CMSA Site Preparation

An araa at or adjaceant to
the off-gite boarrow source,
southeast of Francie -
Howell High Schod.

F

Essy delivery of products Tor -
processing. Mo imerféranca with aite
uperations. Keeps operation in cns
aroa. Minimizea aperational and
mantanance cortg, Minimizer delivery
distance. Minimizes worker ealaty.
Minirized congestion. Conducive to
officient chiaraton. :
Disadveitages:

Ciwtanes tir dispoaal facikty for
racovary. Praximity to Franca Hewsl
High School,

Evaluation Critsria (YWeight from MVE] | List Alternadives [Finat Ratingl Advatitages/Disadvantages Preforred Altarnative
1. Location = OM-gita Clay Borrow
Adaguate sze of storage arsa (15.0), Bomrow Source. 1 Adventages: " Btore and proceae off-sits clay bortow

mateial ot the bomew Bource.

Area has adadguase size o ators
50,000 yd* off-sita clay borrow.

Maorth of Ash Pond [CMVISAL. F
Mrea chrrently proposed a8
- GMSA, north of Ash Pond.

Advantagon;

Space can ba sasily cbisined. Mora
eorwenient For recovery. Easiestio
GOnFruCt. - '
Disadvamiages:

Consumeae valuable sits space.
Raquires indepatdant processing
aouipment. Additional on-site
aptivitios. Limited epace.

m:'!.gl.lm'l.jminm*mdﬂti:h:.ﬁ
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TABLE 5.1.4-1 Resulis of Modified Value Engineering: CMSA Site Preparation {Continued)

! CEwvaluation Criteria (MWeight from MVYE] List Alternatives [Fingl Ratingl | Advantagas/Tiaadvantages Prafarrad Alternative
E Public pereeption (7.0, Marshalfing ¥ ard. drop | Adusntages:
i Public acceptance of storage eite Arna adjacant 1o tha Minitvial gevelopmant impact, Land
Iecation including impact an gquaity haul road at old availabikity highly likely,
Francie Howell High Schood local railroad staging area eouth Dieadvaminigas:
traftic patterns and emdronment. of Watdan Spring Chemical Rietance to disposal facility for
Worker gafety (20.0]. Plant. racowery. Mare intsrfarance with site -
Minkivize the incidert of worker Disposal Call Siting Araa. metivity. Requirss indapendsnt .
expoeure to accidarrts. YWithin the dispossl coll proceseing squpment. Most difficult
| Emse of recovery {12.01. siting area currently to comatrust. Requires additional new
Minimize the langth and difficulty defirad, northarn portion. developrment. Worker safaty idgus,
of tha rouie from tha storage Adhimtytages: .
Facility te the dioposre! cefl and - 1 Proximity to dtsposal osfl,
ralated coste. Disadvantvghs:
Minimize impact on athar aativities Intarfaren with dispoeal call
{2 5). conatrection.
Locate to sl athar aongtiuction
activitise. .
. Easo of otorage Area conatruction
12.5)
Minimizs clesy and grub, utifty
developmant, asounity, prading and
drainage, and nvironmer sl
impact.
Ease of 1and soquisition (18.5].
Land oen bn obtamed for usa prior
te and duting disposal ol
cohEtruction pariod.
| Eawo of delfvery 4.5} Armmy Property. . drop | Advantages:
Minimize the length and diffoulty Arss pouth of Route A, Adeduiate size. hinimal impsots to on- -
of the routa to the atorage Facility - site activitiss. ’
_and yetated ooeta, Dipndvantages:
i Minimiza maintenancs (.0, Cropped]. _ Land avallability highty unfikely.
Hinimiza maintenance of gTorRge ’
facility and delivery road.
mAuseratjoannesicdriteties. 5 49




TABLE 5.1.4-1

MOOC — North. drop
South of Stats Route D
and nerth of Waldon
Spring Chemical Plant,

[Finel Ratingl

(3ce94

Advantagae/Tieadvanisges

Advantagon;
More comveniant Tor rmoovery, No
interfarenca with site oparaticne.

Dinsdvanisges:

Mare difficult to obtain - naer Laka 10,
‘Regquires indepandent aquipimant for
procesging. Construgtion activity
claesr 10 Franois Howell High Scheol.
Moat panattive aron. New deueloprnent

MAdvantagactis for worker eafaty issueg. -

MOOC - South, a
Friargular property on
MDOC land south of
shandoned ropd, west'of -
Stata Route 34, northanst
of Walden Spring Chemicsl
Ptant Fence line, north of
axdeting Highwey
Cepartmant mantenanca

mm:
More ciswaniant for recovary, Ne
interforance with site operabone,

Land avellsbfllty highly ITkely.
Dissshvaniaghs

Raquires indepandsat aquipmant fur
pracanalng, Meaw development area
|grea raguivas additiona! wite raessrch

Adventageous for worker safety isaves.

_Results of Modified Valua Engineering: CMSA Site Preparation {Continued) '

fadikity. to devalopt.
South of Raffinate Pite, drap [ Adwanimges: - . '
Scuth af Raffinata Pite 3 Eass of recovery.
and 4. Dils-dhvantagon:
: Workar aafety. Quastion uf pruhm
of land sveisbitity. Impacte on-site
S tivities. Imduqunte gizn,
ih Raffnate Fts. " drop | Advantages:
in Raffinate Fite 1, 2 and 3 Adequate aize.
aftar waets removal. Dlandvantages:

Worker safaty. Pmbablitv of land
auaitabitivy, Impacts on-site umiuitin

Publn: prarcaplicn.

mAusersjoritwicdritables &
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TABLE 5.1.4-1

wdua'unn Criterin [Waight from MUE:I-

Lie1 Alternatives

Rasults of Modified Value Enginéering:

drep

030894

CMSA Site Preparatmn ICanﬂnued}

Acdhrarringea:

On-site clay borraiw maternal will ba '

! Adequate size of atorage area {125, Ho Storage. . -
1 - ' Mataisd placed diracty in Simphfiaa oparation. storad and procsesad north of Ash I
el Disadvantages: Fond. :
Material procassed in cell footprint :
{mare activityl. l:nngu-stmn Impacts
to cell construction.
| Ares has adequate size (o atore Borrow Sourcs. drop nw:

i 287,000 yd* on-oite clay borraw.

An aren_at of adpcant to
tha off-gite clay horrow
source, southesat of
Franois Howell High
Schaol.

Availobility highly Nkely. Easy to
ponetruct, Minimal interference with
ite activitiea. '

Dieadvamtagaa:

Megative public perception. impacte
borrow oparation. Rauiras scanning
for off-site relasaa. Longowt bend,
Worker gofaty [sauo.

} Publke parosption (14.01.

Public scoeptancs of atorage site
{ocation inchiding impact on
Francis Hawsll High School Jocal
_traffic pattorns and amyronment.

| Worker aafesy (2050,

) Minimize the incdence of worker

i spoawre o escidants.

{ Eaps of recovery (7.0,

’ _ Minimizs the langth and difficully
of the route fram the slorage
facikty to the disposal col and

i ralated ooata,

Minirmize impaot to other nutmun

9.00. ’

Loaats to evoid other nmﬂruntiun
activitias.

Narth of Ash Pond (CMSA]L.
Area currantly propossd as
CMSA.

Auchrurriages:

Material stays on-gita, Aras le
aeallwbls. More comamnient for.
recavary/dokvory, Easiest to congtruct.
Pubkic accaptonce. Warkar eafaty. Mo
BOBNNINg recslired.

Dinsdvantages:

Conaiummes vuluable sitn apncu

mausstaijoanneicdritabliee 5




TABLE 5.1.4-1

Evaluation Criteria (Walght from MVE)

Ease of etorage area cansiruction
(2.0),
Miniriza claar ard grub, utiicty
davatopmant, security, grading and
drainage and anmwronmeantal

Liet Altarhatives

IFinal Ratingl

Qanay

AdvantagesDicadvantagar

Marshaling Yard,
Arza adjacent to the
quarry haul rosd at old
reiroad stagitig arsa south
of Wheldon Spring Chamical

drop

Advantages: _

Minimum developmaent impact,
Avvailability likaly.

Dimadvantsgen:

Hegativs public acosptance. " Scan.for

Results of Modified Value Engineering: CMSA Site Preparation (Continusd)

Prafarrad Altarnative '

impact. . Pisnt. off-gite retaaes. Long haul. Impacts
Eosa of iand apmquisttion (19.0). site activitisg, Ditficult delverf
Land can ka chiaitied for use prior raGOvery. : e
10 and during disposal ocofl |
cobatruction period.
Eaza of delivery 5.6}, =~
Minimize the ength and difficuity
of the route o the atorage Tacility
ond ralatsd coute, ’
Minimize maintananas (0.0 dropped).
Minimiza maintenance of storage
faoility and dalivery roed.
' Armry Property. drop | Advantages:
Area south of Route A. Adeguuts size. -
- : Dirmmchymivtuspins:
Probabdity of 1and availabifity. Public
' parcaption. Impact other on-site
activitiaa. .
MDOC — Rarth. drop | Advantages: .

South of Highway © and
navth of Wakdon Spring
Chemical Plant fenca line.

Minimel intarferance with or-aite
sativities, Short haul and recovery
diatance, Wharkar safaty.
Drimmrdvmertingon:

Adveres public scceptanca. Land
diffiouft to obtain. Scan for off-ste
roloaaa.

musarsijoanneicdriiablas 5



: - Q30G94
TABLE 5.1.4-1 Results of Modified Value Engineering: CMSA Site Preparation (Continusd)

Evaluaticn Criteria (Waight from MVE)

Liet Altamatives [Finsd Ratirg] Advantagee/Cisodvantages
B M ey

Preferrad Altamative

MDOOC - South. 2 Advantagen:

THaagular proparty on Availability hlghly likely, Minimum
MDPOC land south of interfarance with an-site sctivities.
abarndoned road, west of Short hau! and recowvery distancs,
State Routs Highway 34, Warker aafaty.

northeast of Weldon Disadhvmmtages ! .

Spring Chemicel Plant Magativa publc aoseptance., Scan for
fenaa lina, morth of off-gite releste,

exigting Highway
Papartmant ralntanance

facility.

In Ratfinate Pits. ' ‘drop | Advanteges: :
Ire Raffinate Pitg 1, 2 and 3 . Enaa of racoveryfdelivery.
after waste ramowval. Dinadyaiiages:

Worker safety. Impacts othar on-site
activitias. Public perceptlon. Adeguata

. Location — Synthetic and Natural Matarisls

e

. Adsquats size of storage ares (12.0], Mo storage. drap ] Advamiages: . .| Synthetice amd resenva natural

Material placed directly in Mo interference with site oparationa. matarialy will be storsd nerth of Agh
call. ’ Goes not conaums valuehls site space. Pard.
Dinsfusntages:
Jrrpacts oofl conatrniction. Reducas
comatruction, maintamnce and
oparationsl flexibility.
Araa has adaguats size to rlors Borrow Sourcs. drop | Adventsges: . :
12,000 yi* synthetic & patural An area at or adjacent to Lane availebikty highly likaly. Mo
matenal, - ' the off-wita clay borrow interfarance with site operatiots.
gouros, suuthesst of Dimnndvapitagns:
Francie Fowall High . intarforance with borrow oparations.

Sehool - Ditticult recovery.

m:lusarsijoannaicdritables. & 53




TABLE 5.1.4-1

Evaluation Criteria PWMWeight from MYED

Publle: parception 18.5).
Public acceptance of sierege gite
locatian including immact on
Frangie Howsil High School lacal
traffic patterrna ard smviranment.

Horth of Aeh Fond ICMSA].
Arag currently propesed as
CMSA, narth of Arh Pand

1

020934

T

Advantages:

Spaca eaclly obtained. More
aonveniant recovery. Eagiest 1o
construct. More secUre area.
Cimndvarniegas:

Addltional site activity, Tonsumas
wvaluable wite space.

Results of Modified Value Engineering: CMSA Site Preparation (Continued)

T

Worker aafaty {19.5}, .
Minimize the incidence of worker
sapoauta te pocidenis.

Eass of racovery {H25).
knimize tha length and difficudty
of the routa from tha storage
Facility tc the dapoeat esil and
retotad conte.

Minimize mpuct 1o othar aotivitios

§ {12.5.

i Locate to avoid other conetrustion

[ ) activities,

Eaws of storags sraa construction

{ {2.51. )

! Minivize claar snd grub, utility

: development, sacurity, prading and

| drainage ard srmdronmenial

|

impact.

H Ease of lopd scquisition (13.6).

: Lend can be obteined for uaa prior
to unad guring disposal cell
conuirustion period.

Eame of defivety [4.0).

Minimizs the length and difAculty
of the rouwts to the storage facility
and reiated costs.

Minimiza maintenance 0.0, dropped!.
WErirnfza rsintenence of ftorage
facility and dafivery rosd.

Marahalling Yard.
Area sdjecent to the
Quarry haul road ot ofd -
reilrond ataging araa south
of Weldon Spring Chamical
Plant

drop

Auchvmrvtugi

Land wwsilability highly likaly.
Dl tagen

tntarfarance with site cpemtions.
Moet difficult to construct,

maueergijosnceioditatles. &
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TABLE 5.1.4-1 Results of Modified Value Engingering: CMSA Site Prepar

. Evaluatich Criteria Weight from MVE

Liat Altarnatives
D ——

[Final Rating]

03ngod

Dieposal Coll Siting Area. drop | Advarmisges:
Within tha diepesal calt Clase proximity ta cell construction.
giting aras currantly Adnquate pize,
definad, northern potlion. Disadvaniages:
Impacte coll conatruction.
Army Froperty. drop | Advantages:
Area gouth of Route A, Adoguate size,
Disadhvmringes:
Impacts ¢l construction actidties.
Lami avallabikty highly unliksly.
MDOCE — Horth, drop | Advantages:

South of Highway D and
north of Weldon Spring
Chemical Mlant fance ling,

Convenient recovery. e interferance
with wite oparationa.

Disndvutiteges:

Paor puiblle percaptlen. More diffioult
to obealn. Naw devaloprment area.

MO - South,
Trgmpular proparty on
MDCC larad avuth of
abandoned road, weat of
Stata Rrute 34, northoast
of Wsldon Spring Chamicel
Plant fanca line, north of
axisting Highway

2 | Advanteges:

Conwanient for recovary. Na
énterfaremce with site operations.
Lard availsbility highly IHesly.
Diesdvanteges:

Naw developmant area,

ation {Continued)

Prafarrad Altarnative

Caparomatt maintanancs
facility.
South of raffinata pita. . drop Adnnhqu
South of RafAnate Pita 3 Eamse of racovery.
ored 4. i dhramvinghent !
{nodaguate gize.
. mrusersijosnnaiedritebles.5 55




-TABLE 5.1.4-1 Results of Modifiad Value Engineering:

Evaluptton Criteria NMisight from

-
[

0AcR94

CMSA Site Preparatiun {Continuad)

MVE) I List Alternatives |Final Rating]

In Raffinote Pits. : drep
In Raffinats Plta 1, 2 and 3 Adequate gize.
after wagte removal, Dimachumitnppaa
. Not availabds throughout cell
consicton.
Marnufecturer'e sHs. 3 Advantegas:

Vandor keapa invantory
yritil raady Tor dulhrur\r and

Litta or no develcpment ruqmrﬂd.
Workar aafety ivauns.

plmmant Disntvantages:
Cornmodity wulablhtwmcmw
Impaat on site acthvities. Reduce
congtruction, maintanstce, and
operaticnal Hadbiity.

Cuarry haul rosd essement. drop | Advemisges:
Avroa within quarry heul Adeguate size,
ropd 100-foot ssaamant, Dinadvaniages:

Woarker safaty. Impact on haul
activitior. :

Borrow haul rood sassmant. - drhp
Arsa within propiosed
borrow haul rosd 100-ft -
sagamant.

m:

Adecuata gigs.

Dyt s :

Woarker safzty. Impact en heul
activities.

' duserdiisannelcdiitables 5

56




TABLE 5.1.4-1

H Workar safety (159,01,

Atarnate 1

Provide erpson protection
ardund parimeter of CMSA and
divert runoff from CMZA to
detattion bagina using
diversian ditches. ]
Prowide straw bates to igolata
known contatninated areaes
within the CWISA: ura
divargion ditches to pravent
wurface run-on to thess arent;
and uee detention basing o
control contsminated runaoff
within thass areas.

Clear and grub
unacntaminatad area firet.
Once genaral area is olsarad,
hagin-rameovatl of contaminated
goil; provide dirty had resd 1o
haud contaminatad solt to Aeh
Pondlzpoit areos, -

030394

Advantagens;

Do majority of eh:.unng firgt. Erosion
apnceme token care of. Removing
contaminated materal after clean arpae
are ctearad. Greatar workser safat\n
Dis advaaringes :
Must work around cﬂntmmalad ArES,
Increasas mulch pile atorage:
recuirsments.,

Results of Modified Value Engingaring: CMSA Site Fraparahan ICuntlnqu]

Alternate 2

- firovida wrasion protaction arcund

parmatar of CMSA and divart ranoff
from CMSA ta datention basine using
diversion ditches.

Provide straw bales to isclate knawn
conterinated arese within the CMSA,
upe divervion ditches to pravant
aurfase run-an to theee aroas, and use
datantion baging to control
contaminated runaff within thess
ATAAE.

Claar and grub umunmmated aren
firet.

Onca genaml arex is cleared, Bagin
remowsl of contaminated eoill; prowde
dirty had) road to baul contaminated
rodl ta Aeh Pond/spaila pie.

m:\um'@unﬂp&'ﬁ.ﬂdﬂlﬂﬂgﬂ.ﬁ
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TABLE 5.1.4-1

| Evaluation Criteria [Waight frem MVE)

030894

Liet Altarnabivae

[Final Rating] | hdvnrrtagaéfﬂiaadvantagas

Rasults of Modified Valus Engineering: CMSA Site Preparation {Continued)

Proferred Altamative

" Minimize the incident of worker
| oxpoaure to accidente.
| Public pareaption (1004,
|.  Pubke scceptance of aite
praparation of CMSA-State
Route D impaats.
| Impacta on cel cenetruction (10,0}
Site preparation impacts on oell
conatiretion, ]
| Esge of cperation {1.0, dropped).
Emga of clasting area of
contaminatad sodls.
| tinimize impacts on othar acthities
{1.0, dropped). .
Site proparation impacte on Agh
Pond spoil area storage.
Innpacta te CRMSA operation {7.0),
Sita preparsticn impacta on CM3A
oparationg,
Utilization of CMSA ared [4.0).
Usa CTMSA sras ulffactivaly,

Alternats 2

Provide erasion protection
around perimetsr of CMSA and
divart runaff 1o drainage

_ baalie ualng diversion ditches.

Provide straw bales around
contarminated areae and use
diversion ditches to prevant
surface run-on and detention
hasine For ranaff.

Provide deédicated haul road

“[eontaminated) firad with

wtray balanffvareion ditehes
to haul goll ta Aeh Pand spoil
Aroa.

Ramova contaminated ol
firat,

Ramrvg atraw bufew that were
used to outine contambnsted
areas.

Cloar amd grub remaining ared
of CMSA, '
CMSA randy for cloan fxnrow,

2

Advantages:

Contaminated material is removed first.

Entira area ig clearad and ready for cell
consfruction guppory, If CMS5A,
raduiras laoe ares, than cleanad ares
can be used for other eite uses.
Disadvantages: - )
Woarking in weodsd-area. Less worksr
gafety.  Inaraasas mulch pile.

m:iussraloannetedritablas, 5
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030894
TABLE 5.1.4-1 Results of Modified Value Engineering: CMSA Site Preparation {Continued)

Advantagons Diaadvantages Prafarred Alternative I

| Evalustion Criteria (Waight from MVE)

List Alprnatrese

Alternate 3 3 Advanisges:

Provida srozion protection Decreasas mulch pile storags

around parimetar of CMS5A and requiramants. :

divert renoff to dreinegs Disadvaninges:

bagirma using dversion ditches. ] Requires lesd time to clesr portiors of

Frovide ntraw bales around the CMSA neasded for cell construction,

cettaininated areas and vaa Area not cleared cannot be used Far \
divargion ditchae to prevant ather operations; ’

purface run-on and detantion
hagins fer rurofi.

Provida dadicated dirty haul
road and remove contaminatoed
aol. .

Claar and grub semabmng
CHMEA on an ae-resded basis.
(i.a., ax mare bortow comae in
maore portions of the CMSA ic
clearedt

m:wusersijosnnsicdritables.B . 59



B TABLE 5.1.4-1 Results of Modifiad Value Engineering: CMSA Site Prepar

Evaluation Critsrla (Walgnt fro

H Dust contred (7.0,

Read surface sllowing the baat

controd of duat.

| Mpintenancs {£.0).

: Eann of repalag roadway.

Miniimiza CMSA demaolition (0.9,
droppad|.
Minimize cloarap of CMSA whan
cell gonetruotion is comnlste.
Erosion protecton (5.0).
Bagt syrface for minimizing

. araslan.

 Impacts to CMSA aparstions (9.0],

I Minimize restrictions road
surfacing will put on CMSA
oparatione. Ability to reducs
CMSA size if loes material ie

 nosded for cok congtruction.

Warker safety {12.00.

Moximize safaty of woerkers,

Fubtia perceptian (7.0}

Public accaptance of storage eite
location incleding impact on

Francie Howall High S¢hool tocal
traffic patterns atwd enviranmeant.

Parformance of wurfacing {10.0).
Parformance of surfading for the

Gravel

|Final Ratingl

| 5. CMSA Surfacing - Synthetic/Conetwction Material Yard Ares and Intatcr Roadway Network
X ey e ———

1

020334

Advantageeiaadvantages

Advaniegen:

Repoiring surface is relathrely
aapyfaxtra malerisl can he eiockpilad.
Matorial can be raused if CRASA
raduces in gize. Good Eroslon
protection, Good Duat cantrol,
Pravides good foundatian,
Disadvantepos: o
Parfcrmancs not as good an concrets
or saphelt but stil! very good,

Asphalt

Advenringns:
Exarellent erogion protection. Exeallent

in stookpiling and racowery. Excellent

tor dust contral. Provides axcellant
foumtaticn. )

Dissvivantsges :

Pormanant in aature; muet remove I
CMSA reduces n size. Repair surface
requirss special oparation.

ation {Continued)

The gymthatic and naturel matais] yared
aras and the intenicd madfwaw will be
gravel surfaced.

readway natwerk/meianal yerd.

miusersijoannatcdritebles 5



TABLE 5.1.4-1

va!uation Crladia Weight from MVE}

Nartli.lm al onsite ¢lay borrow etaging.
| and stockplling eras. {Trucks will be

undosding dirt and building stockpile up .

Lint Alternatives

Cohcrete

tFinal Ratingl

a

Results of Modifiad Value Enginaaring.:

SSe—

Q30894

CMSA Site Preparation (Continued}

Advnnuwmisndwritagas
==

Advamtnges:

Excellant sromign protestion.  Excellent
in ateckpiling and recovary. Excellant
far dust controt. Provides sxcellent
feundation.

Dientvuntages:

Parmanent in naturs; must fEfove i
CMSEA reduces in size. Repair gurlace
raguires apecial operation.

Advariages: )

Does not impact CMSA operations.
Providas axcellant foundatien.
Dimwdvantagos:

‘Poor arogion protaction. Poor dust

coatral.

Oi/rock mix

Grﬂd

Acbuarvtages:

Good duat sontrol.
Dimadvantages:

Pubdic perception. lmpm:ts CMSA,

" operationd,
———-—

drop -

Advantoges! :
Gaod dust corrol. Less maintenance.
Dilandhairtages:

The on-site ctey harmﬁ wiaging and
stockirling aron within the CMSA will
have a dirt gurface and dirt roads.

i to 20 1 high.) Cannot adapt te constant changa of
i Typs 1 steging, stockpiling and
procassing.
. ) m:‘!.l_.iurﬂ'gjoum\nmﬁhhn.'i ﬁ'l :




TABLE 5.1.4-1

Evaluation Criteris MMvaight from MYE)

Results of Modified Value Engineering:

Lint Alternativea [Final Rating} '

| DADED4

CMSA Site Preparation (Continued)

Advantages/Cisadvantages

Advantages:

Excellent dust centrol. Low
mainianance.

Diepchramingen: _

Cannot adapt to conetant change of
Tvpa 1 staging. #tockpiling and -
proceesing.

Concrate

Adairtages: :

Excelent duat control. Low -
malhtarancs.

MMaaduantages: :
Capnot sdapt to constant change of
Type 1 staging. etcokpiling and
procassing.

Advantagea:

Can accommodate road congtanihy
ohanging dun to stonng and processing
of Type 1 matoral. Easay maintanance.
Drimaibraittnges !

Duet contral must be dens frequently.
Maors frequent maintanance,

Dlfreck M

drog

Advairisges:

Good dust control.  Low malntanance.
Heaadvantagos:

Cennot adept to conatant change of
Type t staging, etockpillnp and
ProceEsing. ’

mAvesrsijeanmtcdrisablos 5
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TABLE 5.1.4-1 Resuits of Modified Value Enginaaring: CMSA Site Praparation {Continued)

Euduaruun Criteria Mﬂgh‘t fmm M"u’EI Llst Aﬂamathru [Final Rating} Advamaguafﬂmadvuntagan Preferred Altarnative

?.

EMSA Eroslen Protection and Surface Drainags Control

— o —— — ——___ — — -:
| Minimize maintanancs (3.0]. Siraw bales Advanieges: falore construction beging, provide !
Minknize the need 1o maintain Egey installation. Easy maintanance., divarsion ditchag/channels around
aresion comtrol protaction. Eapy replacement. Ample cupply. boundery of tha CMSA. In sdditian,
j Minimize impacts an CMSA operations Beod performance. Doag net impact pedimant detention basires should b
{8.01. CMSA operations, buslt at tha diechargs pointe going off 1
) ‘ Winimize tha need to dupficate or Disndvmritages: . site to pratect off-site downstraarm I
I re-do srewlon conirol measures Stravw bales are normally used on araas fram sedimentation, Diversion |
! whila cperating the CMEA. dreindgs areag of 0.5 acres or inga. ditchee will ba Fnad with vegetation f
Putilic pereoption |£.0% Bales shiould be ingpacted frequanity. (Hydro-easdingl. Straw bales will be
. Public scoaptance of srosion Does not work well on ateap sfopes. wsnd throughout construction ares tc
i protection, divart and slow runoff g wall as to
| Worker aafaty {12.00, trap gmfimant. Hydro-asedingl :
‘I Mhnimiza the incidenca of workar mulchiyg wiki slso be waad to control |
mxpoaure 1o accidapta. oroslon throughost TM3A, where |
| Eaes of placemant (2.0, dropped). nasded. These features will ramain in |
" How wasily the srosich protadtion _place and be maintained throughout :
odn be ptaced or raplaced. tha kfe of the CMSA,
| Parformancs of arosion contral 15.0). Sitt Fances Mn.
i How good the dittarent types-of Easy installation. Bood pari‘nnnnrmr ;
: aroMon pmtuctinn arg o gne Does not impact CMSA operatiarss. :
another. Diamdvuntagee: I
Doae ot work wall on atesp ﬂlupn
: Inepactad after svary storm. Drainage
' aran ahouid not axcaed 0.5 acre per :
i 100 foot of fance. :
Hydrogasdingimutching/arneon Advanteges
. comrol matting. ‘Lew mefntenanae. ‘Excalent srgainn
! protecticn. Waorke well on level and _
: . steep alnpes, Doae not impact CMSA '
: sperptions. :
. Dimndvantagon:
i Mowing.,

muesrsijoannetodritablee. b
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TABLE 5.1.4-1 Results of Modified Value Engineering: CMSA Site Preparation {Continued)

List Aflarnalives iFinal Asting] Adventagen/Disadvantages Prefarvad Altarnatve B

Evaluation Chwara (Welght frem MVE)

: Divarsion ditches/ehannels 4 Adventages:
check dame. . Good parfforrmancs. Usad on iarge
I drainage areas. Low maeintenance.
Dinsdvartages:

Imepeot aftar avary storm.

Sediment dstntlon basine. 5 Advaniages:

Sogd parformance.

Diandvaminges:

Uszs substantial aren. impacts CRMSA
oparations. )

m:
Good arosion controd.
Diapdvantages:

Naad squipment to hardle. Mors
diffioult to ingtell, Owerdll.

mAusersijosnneladritebles. . ) o4




TABLE 5.1.4-2

Observational Method:

CMSA Site Preparation

| Oef-eite clay borrow matariab
wilf b2 gtored and processed
at the horrow scurce.

Proceesad matedal will be
brought directly o the dispoaal
colt when nesded.

" Fotentiel Deviation

030834

Material will be brought i tea
1wt ot too glowly.

Will hava to ptep up of slow |
down processing at tha
Barrow gourca.

Wil hawve adsquate room to
atore and procass material.
—_—

Wl run out &f room.

. Creaite clay borrow matarial
H will b stored and processed
i niorth of Adh Pond {CMSA).

Logation — Grsite Clay Borrow

Claan mataral excavated from
the disposal oall footprint wil
ba atorad at the CMSA.

Guntal.'l'll-nltnd matatiol
will not be stored in the
CMEA,

S —————— L eSS

Wil have to find another
plage to procass materiel.

out of dispoost facifity
footprint e contaminated or
gats contaminated. Need
axtra starage on wite to place
contaminated agile.

WAll run out of gtorags Apace A raw ares will have wo be

i the EMSA for claan preparsd for the cvarflow.

material. Fropased araa — Highway ]
Department Proparty i
{(MODOC - South). ;

Majarity of cJwan material can MediumMHigh CMSA can be reduced in aize. !

be axemvated from tha ' - B '

dieposal oall foriprint and can

b direoty placed in the claan-

il dikes.

Majority of matesial coming MadiimfLow Ctiginal CMSA aran wik be i

uand to atore contaminated
apils. Contominated aoile wili
nat be takea off site. A naw
area will hava to be preparsd
for tha CMSA o ba off ohs

m:urasrsijoannetedritebles. &

WSOC — Southl.



TABLE 5.1.4-2

3, Location = Synthatle and Nﬂtural Mahnnlﬁ

$1pnthmica arwd natural
matatial will ba stored north
of Ath Pend (CMGAI.

| 4. Site Puparu'lmnuf CMSA.

Provide sroainh protection
arourd perimeter of CWMSA
ared divert runoff from CAWSA -
to datantion basine using
divarsion ditchuie,

Provide straw batas to laolata
kriown contaminatsd araos
within the CMSA, use
divarsion ditches to privent
surface ruz-an (e thean areas,
and ugn datertion basins to
control pontaminatad. runoff
within thase aroav. .

_Congtruction materials for tha

dispoes taclity will be brought
in and elored at the CMSA and

act pg a wurga Taclity.

Erdgion protecton {aatires’
around parimata-of CMSA
expactad to ba maintained
throughout ks of CMSA.

Expeot contatmingted maters
wikl b Pound in lsolated
jocationa tn the CMSA site.

Expact drainags of -
contamineted matarial will be
contelrmd within the
contaminated area,

Too much materis brought
inta the CMSA,

Q20834

Observational Mathod: CMSA Slte Freparauun [Cuntmuedl

Call supplier ard slow down
deliveries.

Hat encugh mataral acting as .

surge.

1 Erosion-protection masmures

around perimater will gat
cortarsnnted.

CMSA site ia mars
tentaminated then expacted
{wida spraad). .

Coll wpliur and upnnd up.
ddh.rnﬂﬂ‘

Cleanup of contaminated
materiot will hed (o he
oxtonded to thasa arsas and
arogion protection raplaced.

CMSA wil have 1o be cleared
similar to the dispoas! cell
footprint (., controjled

- contarnination runaff), Start

fromn high point and work
dawn gredient pever Istiing.
conteminated sunoff
Hacharge on nowly cloared

H Cluar and grab

unconiaminatad aroa firet. -

H Dnce ganaral srea to cleared,
| begin removet of

comtaminated sall; provide
dirty haut rond to haul
contaminated soll to Aah

Madium

ungeitaminated aroa.

m:‘uuouis\jnnmn‘;édﬂtablea,ﬁ .




TABLE 5.1.4-2

: L= EMEA Surfacing - S\mthatlc and natur®! Materiat Yard Arwa and Intermr Fluadww Ntmnrk

The synthatic and natural
material yord area and the
Intaricor roadways will ba
gravel surfaced.

The on-site clay borraw

staging and siockpling araa

within the CMSA will have a
1 dirt surfaca and dirt roade.

Gravel surface for the
nynthetic and natursl matariafk
yard aran and inisior readway
will prowde & goed working
susfaca for the storags and
transperiation of matadat,

Drﬂmr clay bormow will ke
atockplead up te 20 ft high
within the CMSA,

Gravel surface doss not
provida a good warking
purtaca far storage of
materiale.

030394

Observationat Method: CMSA Srte Preparatrnn {Cantmuad}

Use an asphalt surfacs fof tha
matatal yard ares.

Gruval road way is inadaguate.

U:;a aephakt for the inteAor
roudway nstwaork.

m\uaarsijoarmeicdritebles.5

67



TABLE 5.1.4-2  Observational Method: CMSA Site Preparation {Continued) '

e

: Companent Prafarred

Expected Condition

- - -
FPotentlsl Deviation

7. CMSA Frosion Protection and Surface Drainage Centrel

Bafors congthuction bagine
provida diverslon ditchas and
chantvals around boundary of
the CMSA. In addition,
sediment detention basing
ahould be bt at tha
diacharge pointa going off sits
| 1o protect off-site downsiream
] aress from sadimentstion.

|| Divercion ditches will by lined

| eormisting of vegetation

(Hydro-esedingl, Straw balas

will be used throughout

cortnaction ares 10 dvert
and slow sunoff as well ae
trap eodiment. Hydro-

{ oadingf srdching wil slso be
uasd to contrel arasion
througheut CMSA whare
nesded. Thaee foatires will
remain in place and wikl ba
maintatned throughout the kfs
of the CMSA.

m:iusersyjocanneicdritetlee S

Erasion pratection measures
will provida sdequate

protaction.

Eregion protection faile,

68

030594

Probabifity for Occurance

Vary Low

Erosion protaction wil be
replaced or addad dapanding
on the level of failure,
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TABLE 5.1.4-3 Data Quality Objectives: CMSA Site Preparation

| 1. Location - Off-aite Clay Borow

MWiatarial wil be brought in (oo Fast or Wil have 1o stap ub or elow down Vwhat iw tha rate of off-site borrow
1o slowly. procesging at the borrow source. carming into the site?

Will nat have enough oot o store WAl have te find anothar place o Doea the sltamative bormow sourcs | Heed topogrephic map of siternative
and process material, proaess matsrial, have anough reom [0 etora atd process borrow surce araa and layeut.
. Typs 1 material? :

Yl run out of storage spaca in the A new arod will have to be prepared for | Can we usa this property? Mesd owner's parmisslon to ure
l CMSA for clean matesial. ) the ovarflow. proparty. :
) ) Whean do wee study this altsrnative?
Propowed aron - Highway Departrant Maod wpopaphlc map and boundary
proparty {MOOC — Southl. Shoutd we shudy othar poexible of new areas Heing atudlsd.
’ alternativea?

i Maet of claan materist can be CMSA can be raduced in size. £an dean material b sxzavated from
| sxomvated from the dieporal faotprint the dispossl faciity foctpring and

and ¢an be direatly placed In tha claan- placed in cloan-fil dikes?

M dikes,
How prach can he anticipated?

| Moet of material coming out of Originel CMSA area will ba used 10 How much contetrinated s ia coming | Nased eits storsgs plan showing
disposal fecility footprint is wtore contaminated aois. _ from tha dwpocal faciity arsa? maximuan storaga capacitme, Show
‘N contamirated of gets contaminated. Conteminated coiln will net be taken atf : sxquancing of col construction with
i Masd axire storage on ite to place | sim. A new area will heve-to ba What ia alta capacity far steAng other die activities to detarmine if of
contaminated aclls. praparad for the CMSA to b off site gcontamitiated and uncontaminated
: {MDCC - Southl. material? ’

L e ————i ye— T T Ty ———. S —— —— - — o * e —— ——— -~ ———"
Too much matortal brought into the Call supplinr and siow down deliveriaa. How moeny phaees of cell sonstructicn Nead comwtruiction schadite to

h CM3A, ) : ) will there 4in and what area will each simulata mintarial needs., .

i phaas cover? ;

rupsratjoannetcdritables. 6 ' o 69
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TABLE 5.1.4-3 Data Quality Objectives: CMSA Site Preparation {Cnntlnuadll

' List of Potentisl Deviatione Potantial Daviationg Affacting Daeign Specific Quaetiong to be Anewared

Data Collectian AcHvitios

4. Tite Proparation of CMSA

Cleanup of contaminatad matarial wil
have 1o be extended to thess aresas and
aroginn protaction replacad.

Ercxion protection arcund parl'rnatur
will gt cunmﬁn_ltud.

LMSA site ix mors contaminated than
expected {widespread|.

i 5. OMSA Surfacing - Synthatle and Matural Material Yurd Arﬂlﬂd Intmur ﬂudww Netwark

Graval surfaca doas not provide s gnml
waorking surface far storage of
matarial.

Ugn an maphatt surfece for the mutﬂnal
\rnrd AraA.

Graval roadway |s Inadanuata. Usa aaphait for tha intedor rosd wey.

Nu{wnrk

CMSA Surfacing — Oneite Eiw Borrow $hgnu and ﬁtuukplﬂng Arca

Iz thera a place on eita whara
MYerganey arason protection can be
alared?

| Erosion prntnuhnrn fuls._ Erouun prntocmun will be roplacad or

miuseratjoanneledritobles. 5

mdded dapending on the lovef of feilure. .

Muad e sturage plan showing
MAXITWT storage capacitian. Show
sequencing of cell congtructinn with
othar gita actvities 1o deternine if gif
stagry] araasfstockping arass ars
adaquate in €170,

—— e —  — ——
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TABLE 5.1.5-1  Resuits of Modified Value Engineering: Site Roads Layout

[Final Raing] Preferretl Aitarnative

Evalyativn Citaria Meight from MVE)

List Aliamnatives AdvantagesDisadventages .

Provimity of soceage points (i axieting Access at main enfranca, 1 Adunntsges: Dasignates unoontaminated clean sod
publiz roadwaye {9.0}. gouth sntrance amd north Main antrance near State Route 94 and . | contaminated difty site roads, with an
Minimize length of rosd needed to antrance. acuth entrance already exst. Dinty off sita accees locatlan at the existing

connact antrancasfoxite with Frovide et accese from roads can ai ba directad 1o | main sntrance, a south snirance rear
miisting roadways. Statw Routs 94 at the decontamination pad near southern tha axisting quarry road, and a north
Minimiza dacontamination I7.0}. " aniatity] main entrance, from acemes without approaching clean antrance near tha CMSA,
Minimize the mmbiar of vehicles the exieting quarry road te wxits. Employan amd basvy sgrprmant
_ thal must be decontasminated before the south entrance, at the traffic antrances ara aaparate. Enay Fellow routan af axisting eite roads
traveling ofl nite. WP entranca, and from the “travel betwaan CMSA and oft-site -whara poasible. Construct raw
Minirrizs cleanup demolition (3.0 off-zita haul road mt B poimt " | borrow; access Is naer off-site haul sligrmenty whers rosds do not exdst ar
MEnimize the amount of rosdway on the northern boundary of | rond. A¥ aocass ldcatione are noar - whare existing reads do not pravide
tratariat 1o bo dermobshed and the aits. ] . - sxtating public roada. | sfficiont {ravel batwaan onging and
plazad in the dspasst oall. . BDleadvarrtegn: dextinations.
Provide soey accass to CRSA {11.0]. Added securliy problame at anch o .
Mirmmize tha length and difficulty of - gooesn lecation, eepacially with aooees Prowvide a continuoys clean path
. the route from the CM3A to the pointe wsible from public roads. around the it parnater for water
dispoasl oofl, - . trucks (saa MVE on dust control).
| 2ie wecurity 16,01 ' ’

Minimiza the number of sita
" antranceajexdts to fociktate sacurity.
| Accaes to off-site barrow {10.9).
" Provide ooay accean to off site
borrowy; faciltate trevel batwasn
_ CMSA and off-sits bortow,
Separation of contaminetsd snd clean
roeds (23.0). B
Arcess looations should be welt
ramovad from conaminated -
matariats and vebicles tranaporting
. them to provvide a safe snd affictent
wite roada system.

:mtmiwnﬁumnﬂnﬁiﬁbm.ﬁ' . o _ . _ - ) Tl
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TABLE 5.1.5-1 - Results of Modified Value Engineering: Site Roads Layout [Continued)

Evaluation Criteria (Meight from MVE)

Liat Alternatheas

[Finat Ratingl

Public perception |10.0).
Puble accepiancs of the aite road
eyetemn and the number and
- locations of accese palnta to pubfic
roads.
Saparation of employss vehiclan s
{ haavy conetruction aquibment (3.0},
: To aveid condestion at accass
locations and to mprove worker
safaty, saparats commutar and
construction aquipment traffio.

Access st main antrance and drop
south entranca only.

Frovida eite accees at the

exigting main entrance, at

the WTP &ntranca, amd at

the south antrance, near the

existing quarry road.

Advaniages:

Matn antrance and gouth antrance
oirendy axist. Dirty roade can be
dirscted to dacordamination pad noar
aduth sntrance without apiroaching
clean axite. Accass locations ara naar
oxniating roadways. .
Diendvarringes:

Added escurity problame al um:h
agcesy location, arpecially with ALceEs
poirmts visibla frorn puble raady,
Comphcatad traval batwesn CMSA and
off-gita borrow: haul trucks might usa
main antrance. Diffioult to 2sparats
olsan sonstruction vehicles from
smployes vehicles. Fotential
congestion gt main entrance
[eonstrction and smployas vehiclse).

hdvnmaqufbrsmmagﬂ Frefarred Altarnativa )

Accasn at wmalh antranca, ' drop

south antranca, and northeast

corner of propoasd CMSA.,
Pravide site gceesa at the
axisting main anirange, at
tha south sntrance raar the
quarry road, sl at a point
on the northesst oomar of
tha proposed CMSA
kcation, {Usa Stain
Routs D to sfiier CMSA and
cther sHe aramm.| :

Borvitvha gy !

Dirty roads aan off leod to
dacontamination pad near zouth
snlrance without approaching claan
axte. Employne and heswy aquipment
traffic #ntrances ars separate. CMISA
accast to off-site bormow,
Dlesdvantages:

Added security problema at aach
pecage location, aspacigly with accees
points vigible froen public roads.
Raquires naw road from Highway D to
altw, Site sctivitiea interfere with
publc roadwsey traffia. Foor public
percaption. ’

mAvesraijoannaicdritables 5
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. TABLE %.1.5-1 — Results of Modified Value Engineering: Site Roads Layout {Continued) .

| Evalustion Criteria [Weight from MVE}

Liat Altemativea
— =

[Final Ratingl

‘ : Accesns at main sAtrance, drop | Advenisges:
south entrance and nerthyeaet Dirty roods can gl lead i
oomar of propesed CMSA decontamingtion pad near south
Provida sita access ot the antrars without spproaching clean
| axigting moin snirance, at exits. Employes and heavy equipment
i the south antrant4, at the trattip amsily asparated by access
| WTF entrance, and at a point. CMSA access to off-gite
i point on the northwest borow. :
| cornet of the propaaad Dlandivamingpia:
' CMSA lncation. {Ues State " | Added escurity problama et sach
Route D to anter CWMISA and apcaee location, sapecially with acceas
ather site araae]. paints visible from public roade.

H Requires new roed from Stata Reuts D
I ta site. Site sctivities interfarn with
| : public roadway traffic. Poor pubiz

Advantages/Disadvantages Preferred Altamaines .

peroeption.
Ganeral use of mte roads, drep | Advamiages:

i Allow contaminated matariat’ Mirimizos mataris for cleagmp
| to be rranaported on off it darnoktion. knbvizes length of
| : roade (no distinction roadway to be constricisd.

batweasn claan and dirty ] Dissdvntbgas: S ’

raadsl. Prepents potontial hazarde, Eployese

exposed 1o ronds on which

contamineted material is Franeporied,
Contsminutad materisls passing naar
public read acoese locatlons. Afowa
employags and heavy agupment to
travel on tha sav roads. Al vehicles N
: _ naad to be decontaminated befare

] ' . leswing tha site; potential congaction at
"southern ip™ &coees.

mlusargypoanneiodritebles. 5 . 73




TABLE 5.1.5-2

{ Cegignate pneonteminated

 claan and conlaminatad dirty

{ eite roade, with an off-site

§ atcest location st the existing

i main tntrance, a south

H sntrance near the existing

| quarry ramt, and a north

{ entranca noar the CMSA.
Folaw existing mte roads

" wihera poesitle, using new
roade whara cld cnes do nat
axiEt or are ineficient,

| Provide a clean path arcurxl
the entire arte parrnatar for
dlean water trucke.

m:urersjonnnelcdiitsbles.5

Crallvary tracks from off-site
barrow can enter CMSA and
exit through the north entry

without being decontaminated.

Uncontaminatad construction
aquipmant cen onter and mat
the sita through sither the
north or wouth entrancs a8 on
tha clean parimater road
propoand,

Observational Memﬁd: Site Roads Layout

Potential Deviation

Al dslivery trucks sntering the
ets must ba a_n;anna-d before

they axit.

030854

Pmbd:iliﬁr far Occurrence

| amctonoougr |

Meed a deacentamination pad

at the north sxit. An axisting
dacontamination pad siready
exisis at the south mxit.

Vahiclas transporting
porsonned sndfor
unconteminsted material will
travel nnly on claan roade.
Othar yabiciss will traval only
on dirty roade.

Veticlay will traval on
improper roads.{e.g., dirty
trucks wil traval on clean
raads}.

T

Very Lowifons

Nona |Sas MYE on
doemarcation of clasnidirty
rosds.) Vehiclas witl have to
dt at the South
decontarmnetion pad.

Claan water trucks will travel
around the site parmetar
without croasing dirty roade.,

74
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TABLE 5.1.5-3 - Data Mesads: Site Roads Layout

—— - —
Data Collaction Activities

——Tr -~ ——
Specific Quastions to be Answarad

S
All delivery trucke antaring tha site Meed & dacontanination pad ai the WAl dedivery trucks be allowead to antar Mone
must be scannad befora they exit. north axit. and =it CAMSA without being ecanned?
Vahicles wili travel on improper raads Vahicles will have to exit at the south Nono

dacontamination pad.

| fi.e. clean truckn on dirty rosds),
| Ee——r i —]

75
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TABLE 5.1.5-4  Access to Vicinity Propertiss

Viginity Property Identification

-E00 It from west TSA b-uurﬁ:luw,

020694

DAM Dirt rond slong waat sita boundacy.
DA2 ~ 1000 ft Fom wast TS& boundary. Dirt rand alony west site boundary.
DA3 ~ 2000 ft southwest of TSA, Dirt rosd southwest of site boundary.
DA (SDA} Southeast Drainage segment. Ronte A. '
DAS ~ GOU f1 wast of Raffinate Pit 4. Ditt road along wast site boundary.
DAE '} -300 ft went of CMSA. _Dirt road slong weet site bounddry,
"hoc 3 300 ft riorthwost of CMSA. Dirt rond ﬂonu nerth site boundary. .
poc 4 'Adjacent to Road C, —7000 ft wast of | Rosd C.
: Misrour State Reoute 94,
DOC § | Adincent tc Road 13, ~ 250 #t wast of Aoad D.
Miagcurd State Route £4,
Lake 34 ~BOOD fr north of Watdon Spring Buksh Widlifs sntranas.
' Chemicel Flant. - .
Leke 35 — 400D ft north of Weldon Spring Busch Wildlife wntrenca.
: Chamical Plant. '
Loks 36 = 1000 it porth of Weldon Spring Busch WildAfe antrancs,

" mclugenadjeannacdritebles. ©

Chemical Plant.
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TABLE 5.1.5-5 Results of Modified Value Engineering: Off-Site Borrow Hatﬂ_

030834

Workar eafety (37.5).

: Minimize material st squlpmeany
handiing; minimiza warker exposurs
to accidente.

Public safety 132.5).

Minkriza impacts to public waffie

ard Francis Howell High School;

minirize potential for scaidents,

] Refiability (2G.0). .

Mirimize oparstion down tima.
Minimal impast 1o on-aite activity
nr.on.

Mininize site congdation and ite

affeat an o=l conatruction. -

Of-highway vehicles.
Cff-bighwey trucks,
ecrapers, andfor other iarge

" papacity equipment would
ba used to haul the material
slong a hawl road fram the
offsite borrow source to the
e, -

Am'a-:

Few vahiclee would ba reeded ITewer
hau! cycies). Limita traffle congeation
on sits and haw! routn. Raduces time
and \abor imvehmd In ecanning and
decentaminativn. Requirex Ines kabor
to operste than a large fleat 5f smaller
wvehiclea. System is very rabishie and

flsxible. Point-to-point delivery. Total

I cyole coet in low (spproxamately
£3.9 million].

. DHendvaniages:

Small businose ara rwrt fikaly to own
terge capacity off-highway vehiclos.
Raquires o wider hout road with a
thinker pavamant ssotion than road for
highway vehiclas. Mud and dust rmust
ba controlled throughout hauling
activity. :

Allew contractora tao bid using either
haul units thighway of off-highway) or
sorweyor syetem. See detalls of
preferrad altarnative in toxt.

m:uesraijeanneicdritables. &
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TABLE 5.1.5-5 Results of Modified Value Engineering: Off-Site Borrow Haul {Continued)

Evaluation Criterta {Waight Trom MVE].

Low aperation and mmntenance cots

{16.5}.

Minimize hawl routa cparation ard
maintanance ¢oate in terme of haul
distanea, haul cycles, squipment,
and labor.

Simple peemitting process [1E.5).
Eaes of receiving permita from
ownearg sl concarned agancies.

Minimal acenning and dacontamination

i 114.5). )

Minimiza time and lsbor radquired 1o

goan and dacontaminate aquipment.
" Mnknize wifect of scanning and

deacorismitnation on houl ayde,

Mud snd duat control {11,561,

Limiz spilling of materal slong haul
route; minknize knpacts (o

. arndronmnant and Highway 84,

| Land avsilability 130,

: Land must ba available for heul
roAlse, -

Low initial cost |8.0),

Sivg papurity |7.0}.

Pravant pubhc accows to the aite

i and protect hwul system squipimant.

| Flaxibility of operstion {6.5].

Makbility of equipmatt and potantial

for uee in othar rmedisticn

. mctivitiae

i Fublic peroeption (6.5,

Ues & haul mothod that v agcaptad

by tha public; minimies nolse.

i Mnimize restoration effart (0.0,

| droppadl.

: Raussbdity of squipmant. Minknize

coet and labior o sbandon

oparatian.

Liet Altematives

Conveaycr eystam,
The convayar wauld bo
Ipadad ot the off-sits borrow
arpa and urloaded at the
mite.

[Final Ratingl

2

Advantagess/THsadvantages

Requires tha mirimun Iaber, scanming,
and decontsmination (0 cperate. Small
and contabned;: beet gystem for dust
control. Requires minimal resteration
effort at complation of oparation. Low
noiga, amell gize; best public
perception, Can eross steep grodes;
shorteat hadd route.

Disadvantages: _ .
Requires hauling 1o and from the
ponvayor. Hae not dean used befora
m n ramadintion site. The eyetam in
frat ot ol Asxibte. o backup; if tha
ayatemn fails, hauling coasss
complataty. High fife cycle comt
{apprendmataly $#5.0 millionl,

Prafarred Altarnativa

m:hsurq\iﬂanﬂﬂ:dﬂmbhn.ﬁ
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TABLE 5.1.56-5

| Evaluation Criteria (Weight trom MVE)

Results of Medified Value Engineering: Off-Site Borrow Ha

List Alternaiives [Final Ratingl

Highway vehicles an had roed. a
Highway truckes, with a
lower capacity than off-
highweay veahicles, would be
ussd to hawl matana afong
& haul road from tha off-gite
borrow to the gite,

030834

Advantages/Disadvantages

Advaniageat

Groat flexibilty: highway wveticles can
be drivan 1o other Incations for uga in
othar oparations. Haul road would be
amaller and hawve a thirmesr pavamesit
gaction than » road for off-Mghway
vehicles. Foint-to-paint delivery. Total
hfe cycis cost is relatively low -
{approximately £4.2 miflion]. Can be
provided by small businerses.
DHaardrariimg b

High number of vehiclen Imany haul
cycdas} required to deliver material.
Incrassad congaation an site and haul
route. Incressad lxbor to oparats
aystermn. Highar number of workers

{drivara) increazes probabllity of worker |

arcidants.

ul [(Continued)

Preferrad Altarnative

m:iusersijoennaledritables. B

Highway vebicles an public

. roodways.

Highway vehiclen would
hiral material on axteting
public highways (State
Routs 94].

Advantsgos:

QAraat foxibility. Mo haul road most be
aonetructerd: aperation coofd start
immadiately. Poinl-to-point dnafvery_
Can ba provided by srnul businssses.
Diendvarringm:

Interacticn with local twaffic; public
safety iz n concarn. Pour public
peroeption, More vehiciss naeded then
for highway vebiclas on hawu road
longer hawl cycin}. Mud and dust
control a greater concarn, bacauga
public roads ara uged, Higheat life
cycle cost {Approximotely $5.8 millionl.




TABLE 5.1.5-6

Minirize inital cost (1.00.
Public safety {7.5].
: Protect drivere on State Routa 94
Workar safaty (7.0).
Protest haul eyatern oparatore and
workers who maintain the haul
aorite. ]
Pubfic perception {1.0].
Crowaing appesranco abvd incidentsd
disturbanca ni' Stete Routa 34
: traffic,
Simpte parmitting process [3.0%,
Simphify proceas of obtsining
parmits 1o conairuot aroseing.

A below grade track
“croesing would be 2 sinpla
tane for off-highway
vehiclas, or a double lans
eiosging of the eama width
for highway vehiclas, A
signafized ar controlled
singls lare oroesing ia
manageable ter of-highway
vehicles bacaues of the
smaller mimipar af hal -
ayoles.

Baiow grade haul unit crogsing.

Results of Modified Value Engineering:

Evaluation Criteria (Waight fmrn MVE) Ligt Alternatives |Final Rating]

Gacgas

Off-Site Borrow Haul State Route 84 Crossing

Advmmguiﬂisad\ramagan

Adwvartagas:

Public wauld not epa vahicles croesing
the hghway; good pubiic perception.
Better puklic aafety than asbove grede
croeging. Coess net affect heul routa
alignmant lcroasing can ke aimost
anywhere). Workers maintaining
croseing do not Ask falllng onto State
Routs 84,

Dlesdvantges :

Fozantisl drainegs pmblum In tunnat,
Potential problema with undeeground
uiilities. High cost of large mnl'ml
oonetruction,

Prafarved Altarmw

Lluu a balow ground truck or -::omwur
araseing, dapending upon the h_au1
method uead.

NOTE: Low-scorng critaria wars kapt
dus 1o the small number of criteria.

Below gradas comveyot
Sronaing.
A betow ground conveyor
croesing would includa a
12t wide wingls lanm
- imaintenancs ad,

Advantagas:
Fublic # not affactad; good publio
safety and pubBc parception. Does not
affest haul route alignment, Crosaing
woild ba smaller and lese conthy than
truck crogsing.

Diesdvamiagos: _ _
Potentisf Fralimge problemsg in tunnel,

"Potantist probleme with underground

utiftios. High coat of tunnal
construction.

m:iusersijcannoiodrizables.b
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TABLE 5.1.5-6 Results af Modified Value Engineering: fo Slte Borrow Haul State Route 94 Crossing
{Ccnnnued'.t

Evaluation Criteria (Waeight from MVE) List Altarnatives . [Fime! Retihgl Adwnmueufﬂiaaduéntagaa Praferred Altnmmqw

Above grade truck or comveyot 3 Advaniages:

croasng. {tia) Minkmizes utility ru!unutmn: Iess
interaction with wheurface. Smaller,
lees cooly structures, Eagier to
conatiot.

[Randvantages:

Poor public percaption. ‘Could pots A
pubkc gafaty hazerd, due to posaiity
of matarinf faling onte State Route 99,
Algnment ia critical; croamty canmot
ba anywhars, due Lg sight distance
rnq.lmerru on S+t Route 94,

'ni:kumunmlcdﬁﬁhlu.'& : _ S £1




TABLE 5.1.5-7 Observational Method: Off-Site Borrow Haul

Component Prafarred

1. Haul Mathod

Subcontrantore bid using
either houl units or ocomrayor
gyetpm. Pogsbale haul reute
alignments ara a8 ehown fn
Figgurae 5.1.511 and
51512

!—.___ . ..___—
!l 2. Highway 94 Crossing

State Acuts 94 cromsing wil

E underground truck or

cormayer Croseing.

Expeciad Conditicn

Borrow materiet will be
procasced &t horow source.

Barrow scurce facka gpaca to
procese matarial.

030894

Search for ares to proasse
materigl; gita space £ kmited.

Land in avalable to construet

new haal route.

Land ownerg do not permilt
new heul route conetructon.

- Haul matenial using highway

vohicles on’ State Routs 34,

Suggasted haul routas da ot
disturb historizally significant
land. -

Recommended haul routes
disturh historoally signiticendt
land.

Low to medum

Doviss ptan 1o remoye acd
pranarvs artifaots or use
different haw! route alignimant,

Topagraphic data s acourata
for suggested hnd routn
alignments.

Topopeaphic data vaad to
ganarate sligrrnonte is
inaccurats.

Obrtain sccyurnta aurvey data;
detesrning if suggeated houl
routag muat changa.

Soily omn support sither
comveyor routa or hoaul rosd.

Hwd rosd constrotion ix
impractiosbls dus to waak
gl

Vary low

Contractors bid using
£OMaYOT SYSTamE.

Hu-ul routs conetractor will
rot intarfaca with exigting
utititien. ’

Misgouri Pﬁgﬁww ared
Traoaportation Dapartmant

applovie Btigsetad convayor
and truck orosging locatione,

Haul route mnn'ur_\tars existing

utilities,

MHTD does not conour with
State Route 94 creasing plane.

Veary high

Very low

lunderground croesing
should be accapistial.

.Rulocats utiftiea.

Wark with MHTD to devies
naw plan for Stete Routs 34
crossing. Haul unite must
driva on State Route 34 IF
thay cannnt orosa i,

MHTD designs truck croesing.

MHTD carcurs with crossing
location plans, but does not

1 dexign truck crossing.

mugsrgijosnnaiediitabies.5
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Craegn heyl unit creasing.




TABLE 5.1.5-8

1. Haul Method
Borrew eoufce lacks epace 1o process
materlal,

030894

Data Quality Objectives: Off-Site Borrow Haul

Saarch for ares to process matenisi;
witn spaca ia limited.

Will barraw matarial be procassad o
the hormrow gource?

Leyourt of borrew sourca, borrow
matarial soils information and .
procEsging ratulraments.

Land ownerg do not parmit new’ haul
route coratructicn.

Haul materiat using highway vehicles
on State Rouls 94,

‘whomfwhat agancylianl mus’t permits

Who owne the land betwean the
borrow source amd tha site. From

ba obtained?

Land ownerehip map. . ‘

Recommandus haut routes dieturh
hietoricslly significant land.

Daviae plan to ramove and prassrve
artifacts or use diffarent haut routs
Allgnmant.

. WAl the suggasted taid rowte

afignmente diatwh historcaly
significant land?

Archealegcal survey of area betwasn
boatrow sources omd eite.

Topegraphic data uwed to ganarats
aligrinants ie inaccuratse.

Obtatn acourate sunvay data; determing
il suggeated haul routes muat change.

Are the suggastad haul routs
dignmants awoaptable for tha sxisting
tarren?

Topaqraphic survey,

Heul rosd conettuction s impracticetds
dus 15 week acils. :

" Contractera bid using comvayor
- ayatarme.

What |s the boaring capacity of the
sofs batweon the haul routs and tha
aita? Can a resacnabla pavamsmt
soction ba dealpned to suppot the
heoevy wshicie loade? '

Soile informationfgeotechnical data for
supgentod haul routs allgnmente.

| Haut routa anoounters exiating wtikitive.
i

I—_

{ MHTD dose not cancur with State
| Route 94 croesing plane.

Relopate utiktisae.

Work with MHTL-to dovigs new plan
for Stats Route 34 eroasing. Haul units
muwt defve on State Routa 54 if tha!f
GAnnot oroas it.

_wupgosted haul routos eﬂmuntor.?

What axisting utilitiay wall the

Exinting utility mag.

Wik MHTD cencur with State Route 94
araeving design.

MHTD corourrehce.

rnciusarsyjosnnaicdritables B




TABLE 5.1.5-8  Data Quality Objectives: Off-Site Borrow Haul {Continued)

List of Potentisl Deviations

Portential Deviations Affecting Dasign

030894

Epacific Quextiona te be Ansvwered

Data Colfeation Activitise

MHTD concurs with arogsing lacetion
plang, but does nat design truck
SrOBMNg.

m:esrsijoannsiodiiotdes.

Gesign haul unit crossing.

Will MHTD dazign Stota Route 34 truck
urdererassing?

84

WHTE concurrence.




TABLE 5.1.5-9

Mirimize tractiva affort (6.0,
Minimiza addition to tractive affort
of hauling eguipmant on slopes.

i Mirdreize cleanup demchition (5.0},
Minimize the amaunt of metsral
uaed to constidct site raede.

Minimize maintananca (1.0, dreppad).
WEnimize wear ami tear of surface
oh topes. ' ’

| Ewes of construction (5.0}

Minimize work required to construct
sie roade.

Cut and fill batansing (7.0).

MEnimize out and fill rvquired o

flatton slopes.

30894

Grads guidaelines:
Maxinmum grads E%

IFinal Rating] I AdvantagesDisadvantages
——— —— T

Ashyumingea:

Low cut ard fil required to construct
‘ronds over many areas of tha relatively
" fial wite. Vohiclea can raach |
reasonable spreds withaut being
sncouragmd 1o go too fast. Acasptaila
additiohat traptive sffary.
Dimadhvurvtagon ;
Hane.

Prafarred Alterpativa

Results of Modified Value Engineering: Site Roads Layout Design Criteria

Waximum asllowabls greda on site’
roade in §%. .

Tha maxirmum sllowsble change in
grads or site roads is 5%, if & verticel
curss iy not construoted.

Maxirnuim grade 7%,

Adhanteges:

Lase cut and M to meet requirement
an the relathvaty tiat site.
Diasdvamiages: )

Steoper grades faroay lowar spaeds on
site roats, Lase productive time.

Maximum prads 5%,

Advantages: ) .
Good ride quelity, Low tractiva effort
Vrhiclas can sttan Mgher apsads en
sita roads, potantislly epeesding Up
construction work.

Disadvatitages:

ware cut and fill nesded to fatten
sonds 10 mest requirernent, Additionat
M1 adde to Sapoesl coll contant.
Drivers could b encouragad to trevsl
too favt on flat reade.

m:tun_.m’qjuumh\ndﬂuh‘ln,ﬁ
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TABLE 5.1.5-9 Results of Modified Value Engineering: Site Roads La_yqut Design Criteria {Continuad}

Evaluation Critaria [ysight from MYE) Liat Altarnabivas [Final Ratig] Advantnuamtl_iaaduantagu ) Preferrad Alternative

Maxirniin grads 4%. drop | Advanisges:

Low tractiva affore (1600 added
pounds for & 20-ten vehictel. \Vehicles
can attain higher apatde on site roade,
petentinlly epesding up construdtion
work. '

Disdvaitages : .

More cut and TiF needed to flatten
rosds to mest requirernmnt.. Additional
fil ndda to disposst ol content.
Svivers could be sncouraged to mvni
ton fest on Pat fosda,

Vertical curvs regiiremanta: Adhantages:

A vartiosl ourve iv maogured if Raguinemant sasy to moot on At sita,
the tengant-grads changs Vahlcles achisve moderots epasds on
excoade 5%, e roads. Madmum acceptable alte
distanoes for haal resde.

D anchrurribisgem ;

SHa dlsl:ancus decreada.

A vertical curve W raqerad Ainmlnu*

the tangeri-grads changs . Rapdretrant is not difficudt tu imast on
oxoende &%, relativaly ftat aite.

Dlandvarstewe:

Slghtly uncomfortabls fide on gradia
changae thal fom & "gag.”  Hot
acceptable mta distance

A verticel curva in required if Achimivtieics:

the tangant-grads change - Raquiramant saay to mest on flat site
oxceods 43%b. Diaadvaniages:

Mot musoh berefit owar 8 5% grads
changs. Drivers could ks encouraged
to trevet too fust

mutersijoammetcdrtables 5 o o ]6
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TABLE 5.1.5-9 Results of Modified Vaiue Engineering: Site Roads Layout Design Criteria {Continued)

l 2. Hosizontal Curves .

| wehiole slow-down {0.5).

Yahiclas chould not have 1o slow
dowt tae rwsh ta avord running off
the road at 9 tengwm.

Enes of conwtruction [2.0).

Simplifty horizantal alignment &a
much ke posaibde. .

Minimiza claanup demolition [4.0].
Minlimize apount of matedal to be
added to dispansal cafl by minimizing
the total langth af roadway.

NOTE: Low-scoring oriteria wara kept
dun to tha small rumbar of criteria that
afeat selection of curve radnig.

Evaluation Criteria (Walght fram MVYE}

Minimumn Insida Radius of
1060 fr,
Tha inslde radiug ie tha
distaroe frem the adge of
the inside lana to the center
af the curve. An 100-ft
minimm radius sllowe
vahiciaa to travel about -
25 mph an curves. -

e .

1 Advantage: .

Safe for vahicles travelfing owver the
poetad epead hmit,

Dheadvantags:

May be constrained by construotion
antivity in sarma areas. Mora material
far claan-up demolition,

Winimum Ingicde fadiva of
BO ft.
An 80-ft minimum radius
aihaws vahicles to travel
about 20 mph o curves.

2 Aulvantage:
Safae for vehiclue wravelling at posted
epaed lenit.
Dinndvantages: : :
May bo congtreined by conyiruction
- aptivity in eotne areas, Yehiclss
samatimee excoad the spred limit —
could bs hazardous.

Minimum Insida Radius of
" a5 fi.
Vahiclew can treval 14-
16 mph on cures.

3 BAdvantages:

Vahicles can travel 8t the sxpacted
avarage spoed on site roade.
Dieachravmingns:

Vahicles aotmatimes exceed the speed |
lirmit — couwlid be hazardoua. '

Advantages/Disadvantsgss. . Prafarrad Altarnative

I
. -
o = =]
" Minimum ingide radius of horizontal
curves g 100 ft.

m:usersjpenpaicdritables. B
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TABLE 5.1.5-9

EvaPuatmn Critatin Waight ffom M'\I’El

Q30894 ’ -
Results of Modified Value Engineering: Site Roads Layout Design Criteria {Continued)

‘R 3. Lane and Shoutder Widthe - Dna-way Single Lene Roads for Highway Yehiclea

Safaty 23.0).

Lane widthe muat aerommosdate the
widest vehicle.
PFeasanabls traffio low (1001,

i Conatruction vebicies should he
shle ta travel on sita mada at s
reasanable rate.

Eass of congtruction [2.01.

12-ft Lans with O ft to 2-ft
ghoulders,

Safe, good watfic How. Low amount
of material for claarup demaditian.
Gaod drainags.

Dinndvaniages:

Litte sxtra roem on raadway in osse of
smargency; may need to pm\ndu SOMA
Tumouts.

Minimize time, matersle, and isbor
requirsd to conatruct site rosda.

] Minimize maintsnares (1.0, drepped).

| Minimdza clasnup demolition §7 Q).
Minlmiza smount of matenial to ba
added to disposal call,

Public parception (11.0)

t4aw the publioc perosives tha safety
and appastance of the site roads.

14-t¢ lans with O ft 10 vat
shouldere.

Advantages: .

Safe, roomy lanes for good traffic
flow. -

DHeadvarmages:

Added material for claabup demolition.
Mot much banedit over 12t lane.

Drminage |5.6).
It in sssumed that side dopes will
be stespar than readbad slepos,
thal & wider fosdbed ("fet™ area,
with poor droinege) discotirages
drainage off 1he roed.

Cut and fill betaneing (5.0,
Minimize cut aret fil raguired to

“conetruct nead sacticn.

12-fuot Lanwe with © ft to 4-ft
ghouldars.

Advantages

Safs, good traffic flow.
Disatvanteges:

Addad mareriet for clesnup dmolitmn
Mot rruch banafit over waction with

¢ i to 2-ft shoulders

16-ft lana with O 1t te 2-ft
shouvicers

drop

Advantages:

Safe, roomy lanae for vary good traffic
fiow.' Pousible bhutter public percepticn
than narrow lame

EYirachvittagees!

Added matarst for cleanup dempolitbon
Poor dralnags on wide, flat surface.
Extra wide lanea ara not nagessary

Qna-way sl lane road beds will ba
12 1t wide with O to 2-ft shoulders.

Lmt Altmuum [FRnal Ha'unul Mwmaguammaduantngas Frnl'urrod Alurnatrw

I
I
7
|
i

“wesraijoanns cdsitables. €
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TABLE 5.1.5-2 Results of Modified Value Engineering: Site Roads Layout E‘._Iesign Criteria (Continued)

| Evaluation Criveria (Walght frarn WVE)

[Final Rating}

T

4. tane and Shoukler Widthe - Two-way Double Lane Roada for Highway Vahicles

List Alternatives Advantagez/Dizadvantages Prafarred Altemative
15-ft.lanes with O ft to 4-ft drop | Achasnteges:
shoukdare. Samn 44 for 15-ft lana, O It to 2§t
shouldere.
Disdvantage:
Unnecegeary added width,
14-ft tane with O ft to 4-ft dropp | Adwaningee:

shoukders.,

2411 roadbed with O ft to 4 ft 1
ghouldare.

Sate, rooimy lanes for very good traffic

flow. Possible batter public parception

than narmower lana, .
Db g © .
Addad maters for ctsanup demaolition.
Poor drainags on wids, flat surface.
Extra ahoulder width lanaa rot
raCSESary.

m:

Safe, good traffic flow in both

dirsctions. Extra reom on shoulders;

probobily o nead for turnouts. Similar -

to oma-way single-tene readbed, for
consistancy.

D ndvarrimgea | '

More metenal than for O fit to 2-ft
shouldere.

Tweo-way doubla fano randbads will ba
24t wide with 2 11 o 4-f1 shouldam.

mwsarsijoannsicdritabias &
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TABLE 5.1.5-9 Results of Modified Value Engineering: Site Roads Layout Design Criteria {Continusd)

Evaluation Critaria (Weight from WVE) Livt Alternatives [Final Ratingl | Advanages/Ciredvantages Praferrad Alternativa
| 24-ft roadbed with-O f1 to 2-ft 2 | Advanteges: '
ahoulders . Sefe, gond waffic Fow. Small ameount
. ot matarist for cleamup demmalition,
Dinsdunntages:

If otie wehicte hes a problem, & wwhicls
traveling in tha appoaita direction
coutd naad A Few axtra feet on the

ghouldar, :
28-ft roadbad with O f1 1o 2-Ft 3 Advanteges: ’
ahouldere. RAaomier lanma for forge vehiclae,
' Disadvertagee: ]
Poor drainage, Moes materdal for
clustup demolltion. Fxira reom not _
nanded, ) '
Lans widths greater than 28-ft, drop | Adventege:
or 28-ft lanes with O ft ta 4-ft FMenty of room for avolfing sccldenta.
shauldare, ) Do vt Qo : :
: Too rmuch room - unnecessary. -Added
: material e dispossl esll. .
| — NS EEEEEEEE————————————————_———_——_——_—y B ————— NNy T I e
m:usersyjoannsiodttebler.5 20



TABLE 5.1.5-10 Observational Method:

'7__ ———————. ke

Site Roads l.ayout Design Criteria

aa0asd

E)qm:ted Euncﬁhun .

: 1. anirr'mm Grade and ‘Ja_rlicai Curve Requirementa

. Mammm allowable grade on
gite roade in §%.

Mmﬂ'_ru.lm akowate tengent-
geads change it 5%, if a
vertioal gurve is
constructed,

hbinimum ineida radius of
honzontol curvans i 100 ft.

3. Lane and Shoulder Widiha - One-way Singlo-Lana Roeda
e —— ——— . ————

Opw-wway single lans roadbeds
far highway vahicles will be
12 ft widn with O ft ta 2-ft
shouldars. One-way roadbede
for off-higinway vahiclas with

g 2 llhoulr.lwr

Two-way deuble-lane
roadbede For ghway vehicles
| witl e 24 t wide with 2 t to
4 ft ahouldzrs. Two-way road
Batty for off-Feghway will be
32 ft wide with 4-1
1 shouldea.

mﬂuma'.jaurﬁﬂnddjablua.ﬁ

Potankial Deviation

Probahlﬁw Tor Dm:urrnncg

Aftect on Design

% e ——— = p——r—r e -——_.
Ne grades will sxcesd 6%. Short stretches of road may Medium Allow grades up to 10% for
. nend 10 hive grodes that reasonably shont dietances.
axcead B%. '
A vartical curve will ba uped, Some arage May prossnt a Vary Low A varfical curve B reguired if

for ol tangent-grade changaa
gmudlnq 5, ’

Al ingids ourve radil will be at
fagat 100 ft.

{nn-lans toady will
sccommodate only one-way
traffio. ’

Twro larss Wik bz used for
roads with two-way traffic.

hazard to workers if grade

i dmnga !9 ae high as 5%.

Spncidd constraints roduira A
amalar ingide rodiue in aome -
arERE. :

Lw velumas of traffic may
wloww two-way tralfic.

| Low votumes of atic on bwo-
wiay roads.

Low to Medmim

Low to Madiuon

the tangent-grada changa
nmu&da 1*!.

apaad (0.g.. stop signs) Hnm
ushictes nwh thans uurw'

Pravida turmouts oh one-lane
roade to allow twe-way trafiie
where ono-way raffic
VORI Are oW,

Two-way roads may be
raduced to one-way romds
whers applicehle.




TABLE 5.1.5-11

Short atratchas of ﬂ:ll!d may raguire
gradea that sxcesd 8%,

020834

Data &ué!ity Objectives: Site Roads Layout Design Criteria

Allow urmhn up to 10% for raacsonably
short digtances.

Nona

Sama sfeas muyy prasant. a hazard to
workars if gmdu chamgs (s &g I'Id'l as
B4,
Hnmwtva Curved
[ Spatial constrainte confine the inede
| radiue of horizontet curvew 1o less than
i 100 f1.

A vartical cuiva ie reguicad if the
tengant-grade change sxcesds 1% in
trancharDuS ATSAS.

Provids maans of radusing speed fe.q.,
wtop elgne) befora vehicies reach these
curvas,

f 3. Lane and Shoulder Widthe - Om-mv Singla-isns Roads

g Law volumes of traffio may sllow twio-
j way traffic.

4, Lana and Shoddur Whdihe - Twu -y

alow tywa-way traftie where one-way
traffic volumu arg law.

x

Dmﬁh—lum Roads

Low voh.lmu of wraffic on twn—ww
romda,

muearsljrannsiodritables 5

Twa-way ronds rray ba reduced te

m—wav raade whare sapllcabla.

Provide turnaigts on oos-fsne rosds to )

%

How marmy chifta will there be for oell
oonetraction (swing or umw“rd
whiftel?

Expactad traffio volumes on one-wey
sita raade.

92

MHene -

Expacted traffic volumes on two-way
alita mnds
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TABLE 5.1.5-12 . Results of Modified Value Engineering: Site Roadway Preparatiun

Easa of gtaaring (7.0l.
Stanp crose-slopee ar crown slopes
] cat make steering difficult.
| Esee of comatruction (1.0,
| Minimize lsbor and materisis
required to conatruct rosdbeda,
Minimiza cleanup demolition {601,

Minimize amount of material on eite

roads to add e littte 23 possible to
disposgal call,

Cut and fiff balarcing (1 oh

Drainage {8,010,
Provide lor adaquata drainage of
rondbade.

| Aoud safety and public perception

19.01.
The safety of the site roade and
public aceaptance.

Crown alnps 2%-8%.

Advantages:

Small quantity of matarial required to
build crown slops. Gooed stasring.
Good drainage. :
Disadvantages:

Mora complicated te conrstruct than
croes slopa,

Croan-elops 2%-5%, aloping
toward tha site on perimeter
ronda.

Advaliingas:

Eany to construot. Good dralnage:
£an efope rogd bed 1o mest dreinage
ditches. Parhapa good public
pareation, beoause parimstar roads
may sppast to contain comtasrdrated
watar on aite. Doee not affect
ataaring. :

Disadvaminias:

Sleping avar atibtire road bed buitde up
mare malerist tor claan-up demolition,
Drivar may axpanands aumnng
prohlerm.

Mengrum 2% oross-vlope,
sloping toward site an
parimeter roads,

Advatiages:

Eany 1o conetruct, ' Good dramage;
qgood control of stoarrwater ran-an and
runalf, Good public perception.
Dimachywivhages:

Drivers ray expafance ateering
difficultiss with slopas greater than

- 8%. Builde up more material then

crown slope alterneiive.

One-way singla-lans sits romds will
hawe a crown slepe of minimum 2%
and madrndim 6%,

mugsrsijornnsiodrivables.§



TABLE 5.1.5-12 Results of Modified Value Engineering: Site Roadway Prep

030854

aration {Continued}

e ——— = ——
Evaluation Criterla (Walght fram MVE]) Lint Altarnativee |Final Ratlngl | AdvantegesDisadvemtagea Prafarred Altarmnative
-Maximum §% crown elops drop | Advantages:
Crawn slopen [esg than 2% Eaay stesring. Smafl amount of
ara allowad. material for claenup demolition.
Disadvantages:
Can gat vary flat roadbede; poor
drainaga.
! 2. Ropdbed Crova-depee - Two-way Double Lana Roads
| —_— . r——— —rrrrp Ty ————
; One 2%-6% crown sleps - 1 Advmmingen: Two-way doubla-lane wite rosds will
. across roadoed. Door not affact stesring. Good have a crown alope of minirm 2%
deminage, ang mmemum 6%,
Dinadvrantages: )
Drivars may parcsiva stearning
problenm. Slight buikdup of material in
- genter of roadbed; mors to dernotish.
; Ore 2%-5% arows-glope, 2 ﬁw: -
! aloping towarde aite on Good sppaaranca 1o public; seems to
I porimater roads. contalfh watar oh eite. Good drenags
for water on roads.
! Diwadvantages:
' Largs bulldug of matariat on outar edge
of roadbed, Stesring may appesr
diffcult to drivers.
m:uesrsjoannaiedritables. 5 94
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TABLE 5.1.5-12  Results of Modified Value Engineering: Site Roadway Preparation {Continued}

Evaluaticn Critara {Walght from MVEI List Alcernatives [i:inal Rating]l | Advantagea/Disadvantages | Prafarrad Alternative

Two minimum 2% erown drop | Advantages!

slopas, Battar drainages than two 2%-6%
Conetruct one crown elops grown elopes.
per lane, with slopeg above Crmndvarisges:
8% sllowar. Comploated construction. Regeres

epecial conaldaration of drainage;
ditchas fermed in center of romdbads
will naad cuttets, Mora bulldup of
matarial for demolition.

Twa 2%-5% crown slepss. dron Advanteges:
Constrizot onea crown slops Eaay stoering. Same ds profarms
per lane, goctian for two lanes aa far chs-yay
singladena. Low buildup of materisl tc
be damofished.
[ TT S

Comglicated coratruction. Raguiree
spociat camidaration of dralnags;
ditchas formed in canter of roadbeds
will naad outfets,

Ong 6% masimum crown  ~ drop | Adverniages:

alaps. Greod stering. Low buldup of
Crawn slopee lous than 2% matenal for demolition.
 aflowed. Disadvmntugs:

Can gat fat slopae with innc-laquatn
drginaga of roads.

miusareijonnnstcdritoblens _ 95
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TABLE 5.1.5- 12 Results of Modlﬁad Value Engineering: Snte Roadway Freparatmn {Cﬂntmuadl

quluatinn Criteria (Waight frnrn M‘JEI Lirt Altamatives [Final Ratingl Aduantagasfﬂlsadwntam . .___.__ Altqrnm . _ __!

" 3. Sida Slopes L i l

Maintesinehility (5.0). Moximurm eide slopas 3:1. 1 Advantages: Site roada skde slopes wil be '
Slopas should be mild enough to : Eogily mowed. ot difficult to maximum 3H: 1V, .
drive mowereg on them, construct. Good drainage. '

Easa of conetruction (0.0, dropped}. . : . Disadvamtages; :

Time and meterids newdad to . For a given height of aida slope,
conguct akde alopae. _Fadquires more mutunal and Ilhor than

Minimize cleanup demolition (8.0). : o steepar slops.’ ..
Minkniza amount of matenrial neaded :
te buld racurired hught of gila
slopes. . Maxirunm side slopes 2:1. "2 Advsntages: -

Cut and fill befancing 14.04, . ' . . Soad drstnegs. Eary to GIJI'WWEL .

Drainage {6.0). . { Disadvartages:

Tovide a means of quick drainage ' Diffizulty in mowing.

awiay from roade.
Slopa stabllity and public/workar
safety {11.01.
Provida a atabls slops in comjunation
_with publicfworker safoty

- Masdrritsin sida doﬁad f:1. dropl | Mobumritaypnn

Emall anmtount of matarial to mast
raquired height of sida alapns Yary
geod drainege.

DHimmdvaitigirs :

wary difficult to mow. .

rmiuaarsyjoannsicditeblon. : ST o : . K 06
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TABLE 5.1.5-13 Observational Method: Sits Roadway Preparation

= —— T N—

Caomponent Prefemed Expected Condition Potential Deviation | Probability for Decurrance Affact on Dasign [

i 1. Roadbad Croas-slopes - One-way Single-lans Roads
i

One-way singla-iane site ropde | All ene-way roads will have a Dus 1¢ drainaga requlremnants, Madium Usa & 2% 6% cross-slope, |
will have a crown sopa of crown sops 2%-G%. runoff may nead to be directad - elaping to the sidw specified i
mirirmum 2% and masdraum to ona eide of the raadway. by drainsgs regquirements.

I 6%. _ .
——— == rr— e = = S — e

Z. Aoadbad Cmﬁ-ﬂupus - Twro-vmy Doubie-lane Reade

Twoe-way doubfe-lans AN twwo-way reads will heva & Cuse 1o dranags rn.q.lirrmntp, _' . Medium © | Vs a 79%-8% crogz-alaps, |
readbode will be 24 ft wide crown elops 2%-6%. unaff may need to be directed : ’ sloping to The side epecified :
to one eida of tha roadway. by dreinage requiremants.

3. Skie Slopes

Site roads side slopes wil be .| Al site roada side slopes will Zpacial conetrainta pravent Afaw meximum 2.5:1 side

maximum 3H:1V. ha 3:1. building 2:1 side dopaa. sopes where site conetrants
: mnka 3:1 slopus vary difficult |

|_.. N EE— | __ ' or imprecticsble.

musarsijoanneicdritahles. 5 ’ 97



TABLE 5.1.5-14 Data Quality Objectives:

030894

Site 'Fluad_way Preparation

1. Roadbed Creae-slopss - Cris-way Single-lane Aoada

Dats Collection Activitiae

| Dua o drainage requirements, ninoff
may need o be dirscied to one side of

Use a 2%-6% crose-slope, slaping to
the gida epecified by drainage
raquirsmente.

1 2. Boadbed Crosp-slopas - Two-way Doubli-danse Roads

Coordination-with Site Drainaga Plan,
sc that roade efope to drain in spacitied
dirgctions.

Du# to drainage redquitsmants, runcff
may nesd to ba directed to one skde of
the rontdway. .

3. Sidn Slopas

Uss 3 2%-6% cross-glope, sloping to
the gicka apacifiad by dranags

Lncations where site roats must drstn
tp ohe side — Sita Drainags Plan

Spatial cofmtraints MM building 3:1
1 eide dlapew,

m:usaraijoanneicdritobies. 5

Allgw raxdinum 2.5:1 side slopes
whets wta conatraints make 3:1 slopay

vary difficult or impractizal.
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TABLE 5.1.5-15 Results of Modified Valua Engingering: Surfacing _

Evsluation Criteria (Ywaight from MYE} | Liet Alternatives [Final Rating]

{ 1. Surface Material
l Cuet cortral 111,00, .
No dust iz sllcwad 10 migrate off
site roads,
Minimize maintenance (2.0].
Minimize daity or minor maintanance
required to keep gits rogda in
oparation, .
Minimiza clsarup demolition {B.0).
Aftar use of site roode, matartal will
_ ba damolished and placed in
dispoeal cell,
Public perception 11,5
Appeatancn of road surfecs; public
porcoption of surface perfarmance.
Eaan of construction (2.01. '
Minimizo thrhs, materials, and
equipmant raaquired to conetnsct
| eurfece Joyar, .
{ Workar safety (18.0).
 + Surfsce shoutd be steblde thriugheut
design %ife.
] - Performanca of surface 4.0
' Sitrangth, stabiity, ard durshility of
the mufacs.
mpacia on eek construction [1C.0F.
Construction of site roade must net
interfere with cefl construction or
any ather projsct aativitiog,

Gravel 1

Advantagas/Diosdvantages
— . ——

Bilvantages: .

Prefsrad Altarnative

Good dust control. Eaes af
ganetructicn. Low dafly meintenanca.
Good parformance; Mnor maintenancs
reguirad [patching, ato.), Minimal
matenal added to dieposal coll.
Diandwantisges: .

Mors usa of watsr trucke ta cantral

dust tees rasults of durt centrol MYEL

Oilfrock
Gravel compacisd with
potroloum-baand bindsr
[chip auall.

drop

Adlventages:

Very pond dust comtral; less use of
water tricka. Low mantanance.
Good parformanca.

Deadvarringe:

Additionst aquipment and materiale
nandad to cormtruat, May réed major
patohwork poriadicelly - coukd be
broken by heavy tracks. Additional
contominarie {rosd o} on sits.

Asphalt concrete drop

. : -
Exallant duat controt. Very low
mainterunca. Good performance. )
Good public parception {appaarancsl.
Dinnthrmrtages:

Speais) eguipment required. More tima
nasdad to conatruct; may imgect cal
conatrucHon. Maore materisf to be
demolishad snd added te digposal call.
Addiional contaminants (saphalt
camait) on sits,

All roadg within tha grofact bourdery
will have graval surfaces,

m:lusarsijosnnestcdritablos. &




TABLE 6.1.5-1% Results of Modified Valua Engineering: Surfacing {Continued)

—

List Aftarnatives [F

nal Rating)

03093&

Adwﬁmuaumisaduantagns

Prafarrad Alternative

i Evaluation Criteria PWeight from MVYE]

|_ 2. Comnpaction s Thicknsss of Qrevel Roads

Foartdand cament corerate

i Enee of construction (2.0). )
’ Raquirad dagroe of compaction
should not be too difficult 1o sitain.

Minimize clasrup darmolition {10,
Lowear wtiffrsane {lesa compaztion]
racusites o highar thiokness of
materis? 1o support the sama losda,
lemving mare materiad for cluamp
demolition.

Minimize msirtanancs (0.0, dropped).
Gond compaction improves .
etability, strangth and dursbility of
surfaga,

mueersijoannatcdritehlen.S

drop

L

Bucbwatitogifs:

Exceflent dust sontrol. Very low
msirtananoe. Very good parformanoe.
Dhadvantages: :

Lack of floxilility. Permanent
charactarietics. Spocksl sguipmeant
requirad to construct. Cufing s may
affact ool construation. Addad
difficufty te cleanup demolitioh.

Compact gravel roada to 85% of tha

70% ralative dennity; B in. 1o 1 Advantages;

AGein. thicknass. _ 70% relative daneity (349% relative
Compaat to 70% of the compaoton) iv atteinsble, Ralativaly
gravel's relative density. thin surface so faw lifte youst ba vaad
Use a §in. to 10:in. graval in gompection. Reaults in strong,
saction. durabte surface.

Dianduniagae:

70% relative density is not ssay to
achiove. Smaler thicknaes naadad for
& higher tovel of compaction.

100% refative deraity; 4 in, to drop | Advertsges:

G-in. thicknesa, ’ High degres of compaction requires
Comnpact gravel to of the I gurface thickness to wuppart osd:
wravel's relative density. minkmizen matsrial to be demoliehad.
Use a 4 in. to E-4n. grevet Strong, etiff, durable surfacs.
thicknees. Disadvantags:

100%: ralative dengity ix vary difficult
to mchive fnot worth the effart},
100

modified proctor raesdmm dry
donwity. Uae u 8 in, to 10-in. surface
thicknese.



TABLE 5.1.5-16  Summary of Pavement Material Thicknesses

Materisl :
: Agzume Subgrade CBR =13

oc30894

Thicknaos for H-20 Laading fin.i

e

Thicknaas for 40-ton Loading lin.]

" Thicknass for 58-ton Loading tin.)

ACC

PCC

ASC

[ Surfaca

AC

Course

PCC

Total Section

Aseuma Subgrade CBR =7

Surfgge

AT

Coures

PeC

Ag.

Soutce

.m:\unrnﬂouhnﬂhdﬂtnhlu.ﬁ
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TABLE 5..1.5-1?. Observational Method: Surfacing

Component Prefarred

Expectad CondHion

1. Surtace Material

Potential Deviation I Frobabiity for Qccurrancs

Q30934

Al roads within the project
bovndery will hava greval
surfpcas.,

All site rogds wilk ba grawval.

Gravel does not provide an
atfequats working surface for
gita roadn,

2. Compaution amt Thicknaea of Graval Roads

Very Low

L — .

Lgs an anphait aurface to
arovida tha necessary
parfonmances leval.

Compact gravel ronds to 70%
of relative density. Uss &
Bein. - 10 in. eurface thivkoeas,

m:\uinm\jﬂmmtcdr\td:hs,ﬁ'

Al gravel roede wilk be B in.-
%0 in. thick, compacted 1o
70% relathye density. Peripdio
minor maintenance of aits
reads will ba necersary.

Rond surface does not parform

" az well e expactad.

Lovwr

2

‘ Tﬁni:nn gravel section and -

racompact to improve purface
parformance. ’
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TABLE 5.1.5-18 Data Cuality Objectives: Surfacing

Porenti

List of Potartial Deviations

| —

al Daviations Affocting Design

1. Surfacing
Gravel dosg not provide an adequate U'ee an sephalt surfaca 1o provide the Moha None
working surface for site roada, nacageary parformancs leval.

| 2. Cwnpautian] and Thickness of Gravel Roade

Lecatiarm of resds with rutfing
problems, potential causes.

| Rosd surface doar hiot parform as weil Thicken graval saction and reconpact Doa axisting site ronds exhibit
ac expectad {excasshre maintananss ta imphove surface pgarfurmarnce. axcassive ruttingfreguire axtanalve

requirad}. . : . rnninta;anw? .
mauerdijorsnslcdritables. _ 103
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TABLE 6.1.5-19 Site Roads Das‘ign Criteria Guidelines

Hoﬁznntal Cunrn

Minirmm mmdu radiva 100 ft, lowar radid
parmitted with & rmeans of slowing down
vahiclas bafors turne.

Mndlrlu spesd maintained on curves, low
amount of matedsl for cleariup demolition.

| Rosdbed Width One-weay single-lane roscss for highway traffic: Safe, afficiont travel, low mataris for slasnup
: 12 #, -demoltien, good drainage; two-way traffic an
Two-way doyble-lans rosda for thmv _singls-lans roads whare traffic volumis are
i traffle: 24 ft. _ law,
Ona-way single-lana roads for off-highway
vohicl=s: 1§ ft.
Two-way deuble-tane rosde for off-highway ,
vehicles: 3Z fi..
Two-way trafile .ullnm:l on aingte-larw roads _
with turnouTs. . ‘
Shouldar Width Cne-way single-lane rosde for highway trafflc: Safs, sfficiant travel, good drainags, lew ‘
' O ftio 2 matarlsl for ciean-up demclition. I
Two-way double-lane roads far highway :
waHic: Ot w4 #t, y
Dne-yway single-lane roads for off-highway
viehiclas: O ft 10 2 .
Two-way singla-tane rosds for off- Iuﬁ'lww
vahicies: O ft to 4 f1.
Gradas Maximum 8%; ranxdmum 0% sllowed for 3ood ride quakity at moderate apasds,
whart distanzes where space ks hrmited. improved proguctinn rages.
Verticel Curves Requirsad where tangent-grade chanpe axcasds Good rids quallty at modarate spaade,

E%, or where grade chonge exceeds 1% in
troacharcus aroas.

Improved production rates, workar safaty in
hazandaus aresy.

A Croma slopes

2%-6% crown slopa. 2-5% oross slepa wha.ru '
raquirad for drainage.

Good ptewring, good dramagu I-:rw matanial for
chean-up demelition.

Side Slopes 2:1 max.; 2.5:1 max where apase is limited. Eese of mowing, good drainage, law matesial
for cleanup demolition.
Surfaca Good dust central, low materlsl bor cisanap

Gravel - thisknese of surface and bage courane

depend on iceading.

dernclition, wery good public parcaption, sane
of conetrustion, low imsasct ta el
oonetrugtion.

Compaation of

Grovel Surface

B5% of maximum dry density se determined
by standard Proctor {ASTM 898).

Good stobility, dursbility and strangth, ow

m:'l.usamjnannt‘u.:d Fitablag B
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murface thicknesa for clsanup demalibon,



TABLE 5.1.5-20 Outline of Specifications

1 - GENERAL CONDITIONS

4.1 Dafirition of Terme

1.2 Scopa of Work

1.2 Control of Wark

1.4 Controel of Watarial

1.6 Legal Regulptiche and Rnpnnmbﬂrw tc- thl Public:
1. Prosecuticn and Progreas

1.7 Meaasurament and Paymant

Z - EARTHWORK
2.1 Clsaring and Grubbing
2.2 Ramovels
2.3 FRoadway ard Drainage Excevation, Embnnkm-nt.. amnd Compaction
2.4 Embankment Control )
2.5 Overhaul
2.8 Linear Grading
2.7 Subgrade Preparation
2.8 Subgrads Compactioh
2.9 Subprade Scarifying
- 2.%0 Subgrading end Shoukdering
2.11 Shaping Shoulders
212 Water
2.13 Sheping Slopes
2.14 Grading, Shaping, and Compacting

3 - BASES AND AGGREGATE SURFACES
3.1 Aggragate Bags Course

1.2 Apggrogete Surface

3.2 Processing Aggregete Surface

4 - MATERIALS DETAILS
" 4.1 Genersl Rogquirersents for Materiais
4.2 Aggregete Surfacing Matarlal
4.3 Aggrogets Base Maotarisd
4.4 Watar

5 - INCIDENTAL CONSTRUCTION

E.1 Markers and Wopuments

5.2 Guard Rail, Guerd Cable, and Guard Fance
5.3 Barncadas and Copotruction Signe

& - ROADSIDE DEVELOPMENT

&.1 Fartilizing

&.2 Muching

5.3 Sodding

6.4 Topsoil

6.5 Sawading

8.8 MNetting

&7 Pisnting Treew, Shrubs, and Dth.qr Plants

7 - TRAFFIC CONTROL FACILITIES

7.1 Trmaffic Control Davices

7.2 Oneite Ronds Signing

7.3 Highway Signing

7.4 St Charlas County Traffic Signals

_ mwsarsjoanneiodritables. 5 105
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TABLE §.1.5-21 Results of Modified Value Engineering: Site Hoa_ds System Analysis

Evaluativh Crtarin (Weight from MVE) List Alternatives [Fmal Rating] | Adunntagumisaduam&gw

|
{ 1. Duet Contral

--quﬂpma-nt in use on sta (S5.0).

Privide separate water thecks

on chean and dirty roads.
Uswe separate water trucke
for duet contral on clean
and dirty roads, Provida a
olean path surrnunding the
gita go that clean watsr
trucks do not crosa dirty
ronds.

Q20834

Prafarred Aftérnative

Advantsges:

Very low impact on amvironmant. Na
sdded matenal fer cleanup demofition.
MobHity. Litte wark ivolved one
drivaeftruck). Equipment usad in other
AraSs O fite,

Disadvantagas:

st operate trucks canatantly on hat,
dry ar windy daye: duration of duet
conirol kmited. Source af (g
quantities of water not yat identified,

Minimizes contaminabion of sguepirstt.

Makes use of aqulpmant being vsed
far duet contred in other sreas of the
gita

Large-size grﬂ_\}al ard water

trucke,
loa 1arga-cize stones at tha
tap of the gravel surface so
that duat settles in
intarstices. Llee watar
trucke aa in aftarnative [1]
&t raaded,

Axfvaninge: ) :
Peasibly longar paticd of dust control
than with water alone. :

May be more difficult to obtain desirad
grevel sizan, Mare complicated
m_:matnm'ﬁun.'

Ligw watar truoks to controt du_at'on
s roads; use diffarant trucks fot
cloan and dirty roade.

Prayids a cantinuoua clean path
around the site perimatar so that clean
trycks can (raval around the eita
without croasing ety ronds,

m:\u:amﬁdﬂnnawqﬂtﬂ“.ﬁ
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TABLE 5.1.5.21

{30394

Results of Modified Value Engineering: Site Rnads S\rstem Analysis lCnnﬂnuad}

] Evalustion Criteria (Weight from MVE)

Let Alternatives IFinad Rating]l

Advantages/Diaadvantages

Pratarrad Altarnative

Langth of dust controd {8.0).
Ouet contrel ehoutd last as lang 2a
possible after the dust certrol
method ie spplied.
Minimiza impact on emdrcament
1165.04,
Mimimlze use of rnnturrda which
ndvaraaly affect the envircmment.
Public perception (9.0},
Public acceptance of dust centrol
mathod and affectivansss of
muthotd usad.

] Mirimize squipment contarmination

i 11.00.

i Minimize contemination of
aquipment uesd ta control dust on
conteminated roads.

Minlrmize werk imvolved 1504,
Dust control mathod should be
simple, not labor4ntensive.

Eprinkler aystormn, drop
install centrally controflad
gprinkiar eystern 1o water
gita rosds ae reedad,

Advamiages:

Abilty to water duslty road II‘I'I'I'IBdlatHhF
without waiting for water truck to
arrive. Pogsibly 1ess impact on
conetruction procese (vehicles do not
huve 10 wait behind slow-maving
water trucka), Can run sprirklare to
apray equipmant contimougly.

T it ot Goten -

Added rnaterial to dispogal call {piping
and aprinkler heads). Work invelved in

inetelation may kmpact cell

cometruction. Watar trucke muy be
neaded in addition te sprinklefs to
follew and epray aguipiment. . System
witl ba ditficult to mova whan site
rands are mavad.

| Irpacts on ooll canatruction {1104,
Dust control method shoukd not
interforw with cell congtruction or
othear construotion on site.

| Avedablliey of matarisis 13.01.

Tha materiale oead in the method of
duat control shid he randily
avaftable and saelly replanished.

Resurface roade poricdically. — drop
Ranurfacse ronds as )
npsiptrent brosks down
pravel surface ari crastes
e Just. Use weter
fracke ae in alternative £1]
&% needad,

Advantaga:
Possbly controls lonw than watar

" slons,

M- '-Im-

Adde mare materiel to bs demeliched.
Majority of dust may come from
squdpment wheelsffmcks, so gravel
road dugt ia probably not a big
ooncanm

muanrsijoannstodrtables.5
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TABLE 5.1.5.21 Results of Modified Value Engineering: Site Roads System Analysis (Continued)

| Evaluation Critaria (Waight from MYE)

Ligt Akternathves

Advantagas/Dizadvaniages

|Final Rating?}

Fraterrsd '..ﬁ.ltu'mntiw

Huo cteanidirty water trocka,
Llce the same watar trucka
to eontral dust in all araas
within the site houndarss.
Decentaminate trucks on
dirty roade bafors travel on
¢clonn roads.

drap

Advantegn:

Poseibly fewar trucks nesded on sita,
Dimadvmittuges: -

Added tirme and work imvolved to
decontaminate water trucks. Water
trucke may nead to cunatnrrﬂ'l.i' fedlow
conetruction aguipment on both cle=an
and dirty roadsa.

Cemontitiaun birdar and water
trucke ay nasdad. .
e & comantitious binder
Qime, Portiand comant, pic
+ porzolan) in tha gravel
surface to bind dunt, Water
roads as naaded to control
dust faling on surfaca.

drop

Advantage: ] .

Lass usa of water thucke rejuirsd dus’
1o lans dust genaruted from: rosd
aurface.

Disadvamtages:

Adde dightty mare matarial to
domakeh. My nead watar trucks juet
aw often te contred dust falling on
surfaca from equipment.

Appheltic binder + water

trucks. '
Epray gravel roede wath
pavmagmi-based binder
Iropd ciil. VWatar roads as
rmaded for dust falling on
eurface.

mausersijoannetodritables. 5

drop

Advantage:

Laas uge of watar trucke dua o lase
duet from road surface. :
Diwsdvuriiag o : .
Adding more contaminanta 1o mite.
May need water trucke just as often
for dust falling on surfaga from
equipmaent.
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TABLE 5.1.5.21

Evaluation Criteria (Maight from MVE]

030E94

Results of Modified Value Engmearmg Site Roads System Analysis {Cununuedl

Ligt Altsrnathvne |Final Ratirgl Advantagus.r_[)isaduantngus
1 2. Demareatian of Clean/Dirty Reade
Eaae of construction {3.01. Wopden stakee with colorad 1 Pudhemi i s - Mail colored flage or pieces at eclored

Matarigla ysed fo dasignate raads
should ba saay to obtain end aract,
Minimize cleanug demditton (4.01.
Kinimize amount of contamination
of minimize amourit of mataral to
be demolished and placed in
disposal cell.

flags.
Muil celored flags or pieces
ot colated doth 1o wooden
gtakue. Drive siaks=s into
ahoulders of claan roads
and connect stakes with
Btring or sirasrmers.

ook like a foncea/barmiar, ‘-I"ar'.r good
vieibility, Good mebility, Eaes of
conatryction. Registant 10
wired/weather.

Diandvantages:

Wt ke demelishied and addud ta

Rubber highway lana rmarkers. 2
Place highway lana markere
an ghouldars of claan rosds.
Thaaa srs oolorad
rubbarfplastio tohan with
raflsctors ot the top and
honvy rubbiar basos.

diaposet calk after uze.

Adhiribe o :

Vary good viaibility (tell, yellowl. Very
good mobility. Essy ta place. Can be
dacontaminated ahd reused, Fairly
hamwy bass; resicts wind.

Disadvartegm

Can blow owar in high winda. Must b
apacad close togathar, or vehicles may
drive in batwaan iham.

Comatruction cones., 3
Place Nlerescont raddich

. orange aorae slomy edges
of clesn roada.

Advsirtages: .

Very pood vieibility and mobility. Can
ba deconteminatad and re-used. Eawy
10 abtsin and place on roadeidee,
Diswdvantages:

May blow sway in high wind. Must be
clousty spaced to be effective.
Commoen; may ba ignored.

cloth to woodan stakes. Drive stakes
itite shoutdere of alean roads and
cennact staken with atring or
gtraamere.

m:iuam\jﬁannn"ndr‘ituhlu.!i
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TABLE 5.1.5.21 Results of Modified Value Engineering: Site Roads System

; Evabluation Critaria [Weight from MYE)

b

List Adrarnativan

{Final Ratingl

cacsa4

Advantages/Diradvantagas

Analysis {Continued)

Freferred Altarnative

Re-ues [3.C).

© CaAn the matarials b=
deconteminated and re-uved?

| Visibility 110.0).

] . Markera should ba glaatly waible te

approaching vahicla cperators. The

markars shoukd appear as a barriar

1¢ vehicles approaching from

impropar diractions, -

| Reriienca (6.0,

- Markera should ot ow away or

i waerh away In rain.

| Moblity (5.0].

Markars will move a9 site road

alignments ‘change.

Eromlon cantral fancing.
Flacs colorad srowton
acnirel fencing along adges
of clean roads.

4

Achymrytmgne:

Very alfective; an obvicus bacder with
graat vislbility. Can be
decontaminsted and ra-uged, Good
mobility, eany to placa.
Dinprtvamtmpgoe:

Lame moblla than iteme that &t on top

“of ground. Requires & Iut_ of Fenaing.

mussraljoannalcdritables .5

Painted matal rode,
Drive painted metat rods
into adges of clean site
© roads, Cohnact roda with
Btring or sireomers,

drop

At e !

Locks kks a fence/barriar. Vary geod
vigikility gnd mobility. Cwun ba
decontaminated and re-usad. Yary
regilard. Easy to place.
Diwadvantages:

Mare kkely te be demolighed then
dacontaminated and re-uned; mara

diffhcualt to deal with than wood stakes.

1314




TABLE 5.1.6-22 Observational Method: Site Roads System Analysis

__ e ——
Component Prafarrad

1. Dust Control

030834

Expeated Condition

Fotentiel Dmﬂun

Probability For Owcurrance’

Affeot on Design
. =

" Uee water trucks to contrel
dugt pn sita reats; use ]
diffarant trucks for clean ard
dirty roads. Provide a
continuous claan path sround
tha aite porimeter a0 that -
clean rucke can travel sround

- [| e sita without eroseing dirty

N roads,

Clean water trucks will travel '
only an claan roads, amd dirty

-weater trucks will traval only on

dirty roadsa.

Vahicles will trevel n

imgaroper raad {sg.. dirfty tracka

will traval on clesn roadel.

NanafVery Low

Hone (See MYE on
demarcation of cleanfdirty .
roads.} Vehictes will have to
exit at the south
decamamination pad.

Clean water trucke will bs
fillad in a clean ares.

Claan and dirty water trucks
will b filied at the eame
lacation.

Vm.pr

Clogn acoase am ba

provided to water source, or
watar trucke mumat ba
decortemindtad bofore

—

Clean watar trucke will bs able
to trevsl sl the way around
the site perimetar without

Hans

croaping dirty roade.
_ T

2. D&mmqtiun of Cluun.‘-'Dirw Rowds

trenvaling on dean roads.

Waoden staken with colored
fiags or piecen of cloth.

m:'.unrs‘_@unnm\.ﬂ!ﬂtahlus.ﬁ

Woacden staksa with colored
cloth: or flage wHl be driven
inte the ahouldars of clean sita
roads to provids 8 viaibbs
barriar to vehiclea transporting
contaminatsd matadials.

A mare dehinita, highly vieibla

“barrier ie required.

TS

Ugn rubbar highway tare.
markers or colorad erosion -

conircl fencing te ok clean
rondé.




. TABLE B.1.5-23 Data Quality Objectives: Site Roads System Analysis

i List of Pitantial Deviatione

H Vehicles will travel on itmpropsr roads.

..

Q308ea4

. ——————

YVahicles wAll heve To exit ol the south
decontamination pad.’

MNone

Potential Deviations Affacting Design Specific Quastions to he Anawersd Data Coltaction Actrdties |

Nota

Cloan and dirty watar thucks wil be
fillled at the name lkecation.

Claan aocers muat-be provided to
walar source, or water trucke muat he

fa thers an exieting whatear suufﬁu.,nnrth
of the CMSA. that can be ravitslized to

Batermine condition of musting wetar
lina north of CMSA of surrounding

dacontermninated before traveling on provide a sourcs of water for cfasn . aTen,
ctean roade. water trucksT o
VWi the fire hydrant by RCRA storage
bulding etk axiot to provide a watsr
sourse for dirty water trucke?
Clean road snde at claan poll atockpite; | Cloan water trecka tum around at anﬂ Hunu Hone

ne continuous route ia providad around
site parimater,

2. Damaroation of Clean/Dirty Rosds
| A more visibls, eturdisr barrdar than
| waoden etakes amnt straamers is

| required,

m:lucerstjoanneicdritabtes b

of clean road and haad north over
previoushy watersd rosde.

Uge nubbar highway lane markere or .
coloted arosion contrel fencing to mark
cléan roads.
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TABLE 5.1.6-1 .Dasign Storm Parameter Matrix

L Retum
Drauign Activity ' Paricd
Iyaars)

Haul roads {drainage)

Ratenticn pond -

Site-Drainags Charnsle

Operation 25 6 452
Parmanent 1040 24 g.121

Chemicsl Plant Reatoration

Soll skcavation : . ' .' - 24 1.28
Euiging CHemantiing . .
Foundation remeyat 2 : 24 3.28

VWagta Traatment Flant )
Conetruction b1 3 4.52

Dimposal Facillty )
Constructinn ' : 26 8 ' 452

Cperaticn 25 5 . 462
Site Watar Traatrent Fiant .

Construction 25 - 4,52

Oparation ' : 2E 6 . 4.2
MSA ' _

Cparation . ’ . 25 -] ' 462
TEA .

Conetruction % ' . & ' . 452

Operation ' : 25 6 452

| Dparation 25 R 24 5.02
Constructlon of cover ' 25 8 4.52

Diapossl Call/Chemics! Plasit
Water control dikas ) 25 ' & 482
RAetention pond = 25 24 B.O2

#Holding Ponds

EPA “Waste Fila" 25 : i 24 ' a.n?
Stomm Water Managerment/NPRES 10 24 4.76

Rond/Barver Crassings 10 24 . 4.7&

| Final Disposal Call Cover

musarsijosnne\cdriteblas & . 113




31184

TABLE 5.1.6-2 Discharg.as and Runcff Curve Numbars for the Five Exist.i'ng_.
On-Site Watersheds

ek = Feak channel discherge. .

Source: IRaf. 47)

miusergijoanngiodritibles &



TABLE 5.1.56-3

QI0ESS

Dlsnharge Values for Exlstmg Ash an:l tsolatlnn Dike

Structure and Frog Pond -

Agh Pond Inatation Dike
Spillwey Stages = 2.0 #
Capacity = 7.9 acres-it

Capacity = 333 acras-ft .

Frog Pond
Spillway Stage = 5,32 it

GM [cts)

Fansk

Voluma
lmmn—h]l

Cipan 10F4)

Cut -

Paok.
Yaohame

{acrog-tt’ |

© miusereljganneicdritebles.S
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TABLE 5.1.6-4

Minimize off-gite ralease of potentisly
{ cobtaminstad ruroff.

Mindmize cost.
1 Minimize construction reguiraments.

i Minimize cross contamination.

Results of Modified Value Enginearing:

Lu}t Alrﬂmntwua

Contain ne potentially cantaminatad
raneff. (Mo Action

Contain ali potentialy contarminated
runoff.

Contsip potentinfly contaminated runetf
from uncoversd material in dispossl el
only.

Contsin potentialty contaminated runolf

from uncovered material in diepoaal call
and contaminated exil exzavatidn
arass. '

030824

Handling of Runoff

Advamiagas:

Mo conatructon required; no treatmant .

required; minrnal mtafrference wlth
other activities.

Disadvantages:

High potartial for off-sita release of
sontaminants and crave contamination
in runoff watar, '
Auvanieges: o
Minirmal ¢f o shanos for off-site
reloags of contamination or arove
conterinatian. . -

. Diachvmstiongna:

Large arass of site required for
comainmant of runoff; cost and
conatnsotion reguirements will ba high
relative to othar optinhe.

Advaniegm:

Low coat and conetrustion .
raquiraments. Containg munofl from the
most highly contaminated matesial,

Wil only interfars with tha diepossl ool -

placemant acihaiting.

Dlaadvantages:

Rumeff frorn other contaminetsd arun
petontially can eprond contamination
off-site and to clean afeas.

-

Intarfarance with ather sctivities weuld

nat Ba great since captaintment.
faciliten could all ba Iocutud within
work Brens.

Cnrriain potantisity conterminstwd
oo from conteminated soil
sxcavations, comtemninated ecil

_ternporery atockpies, uncoversd

wakte in cal, and runcff fram dirty
haul raade for testing and/or
trogtinant.

m:lluuam\junmnﬁudr\m.ﬁ_
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"TABLE 5.1.6-4

]

mzliseréjosnnatcdeitablon.5

Contain potentiglly contaminated renaff
fram matarial in disposal call,
oontaminated soil axcevation aress,
and cantaminated soil stockples.

. . 030334
Results of Modified Value Engineering: Handling of Runoff (Continued)

Pratwrred Attornative

Diwadvantsgns:
Would requirs construction of
tamporary sumps, pands, and -
COMmmyaAEe Eystem. ’
Advanisges: .

Potantigly contaminated water from

the most highly contaminsted areae.
would nat be released off-site or couse
eross contamination.

Diasdvantagen: .

Extra cost and construction sffort
requirad. Mirimal space in sicckpila
graag would interfara with placemant
activitias,
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TABLE 5.1.6-5 Drainage Areas, Runoff Coefficients, and Peak Discharges During Cell Construction Sequance

Baguence 1 Haquamoe 2 Eomuorce F Bemuorica 4 oyl B
A AFEA P, ARER, Ptk AREA © P, ASEA ' Pk AREA Pk
dwcra] RCMN Discharps el 5o Dinc g [mcrmd RCK Thichwd D8 Lmarmm] RCH Déenchirga lpcrpaf RCH Dincharga
tetel ] tchil ol o
© A 4z " 1.2 4.2 ET) 1.2 *2 o 112 az Y 1.2 432 M 1.2
a B¥ [ 3} 1900 6.3 a} ’ 180 53 180 E.d Bl 1.0 §a L ] 180
¢ 1K = 0.0 s a .2 T8 B 3 ns o LY e = .2
o 28 " 13,2 23 w4 5 24 o A% 0o o @ 0.0 o 0.0
E BE LH 0.1 85 #a 0.1 ES L a1 (Y az a0, 5E Y] 0.1
r " om 77 1.2 of 7 1.2 ok 77 1.2 a0 ol 1.2 aa " nz
G 174 [ ] 498 LI n TR "3 Fal M4 120 a1 5140 ’ ma 75 482
H 104 0 53 10.4 00 5.2 RLT R ™ 6.2 - ol e E oo o oo
1 11 70 1.5 1.1 7 18 11 X t4 " n 1.8 11 et 1.8
1 T - 151 123 72 1.0 123 72 T Y 143 72 22 1.7 72 170
K an 7 s Y 2] 55 4 L 65 FT el 5B .k 1 EE
L zp n 34 z8 7 34 28 N 24 24 1! 34 e n 34
1] an o a4 r am 234 48 o 234 PP e 1.4 48 e 4
M 58 a0 "3 168 27 922 %A E7 3. oo’ a 0.0 0 0 u.0
a 248 az W05 FLE B2 a7 8 .3 02 475 6.2 72 580 T " aan
B 24 T 4 24 74 PR 14 T4 ar 24 ™ a 24 T4 %1
a 3y 1 .4 s ea mo 1z o o 0.1 o 244 1. v 7
" 16.2 100 0 142 100 6.2 TR LY 102 14t a® .y 181 L2 " B3
] 4.2 100 LIA1] a.2 - h v L ] B2 1) 2y .2 . ] 155 a2 an’ 144
T n .= 20.7 127 81 244 127 Ay 2aa 1.7 ] g 1t a 22,8
u C 123 Y] 271 .3 o8 0 143 5w Be 230 o 185 128 " an
v 1.7 s ne 1.7 ax nae 17 % 110 1.2 ™3 1.0 1.7 " 1o
wr 108 w 281 128 on 28 108 . 0.1 1064 [T 0.4 e A 10.4
x ¥y oo oo 26 100 %5 26 " a3 25 72 an % . 7 148
¥ 102 w 2.0 102 o5 23.0 102 ™ 0 103 e 234 102 ™ Py
2 33 (13 o7 L3 s 0.8 13 6 -y 11 [T o 13 " v
Yy (¥} Ba az Y o7 %2 4 a7 5.2 ¥ 7 52 (¥ ar 532
. AE LY (¥ e TR 87 58 53 - .y =x B8 3] LT Y] ‘o7 T
Enpurax ef. 143)
m:\unrn\fuamiﬂcdﬁtdﬂamﬁ 118
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TABLE 5,1.6-6 ggg1$a%ré%on of Peak Discharges for the Cell Construction

Sadiment Bagin Sapuance?® .
' 1 | 2 § 2 ' F | 5
1 B8 109 107 142 115 -
g 3E _3E - - .- B Lok
* Shown in datail on Figure 5.1.5-4 through %.1.6-8
119
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TABLE 5.1.6-7  Site Drainaga Specification Outline

Q20204

Tomporary aroelon and sadimant control

- m. Bl fercex

. Straw bales

"¢. Mulohingfeeeting

d. Tamporary diversions

Culverts

Riprap pm‘tuctiﬁn and filiere

a.
a. Riprap protastion
b. Granular filtare
. ©. Pastic filters
4, Grade control structures
B. Erosion controd mats
E. Dwtantlon ponds
a. Lining
b, Outlat worke
7. Sump pits
B. Dantion basins _ )
a. futlst warks
b. Linars
8. Vegetated watsrways

G, Permanent drainage channeia

r:lusarsijoannaisdritables. 5 120




TABLE 5.1.7-1

Cregign Featura
Looation
Basd Thner and
| foundation .
—
- [Inciudea
toundaton

Foundation preparation
(filling of holae laft by
axonvation of builing
foundativns, sawer finas,
and contaminotad scilel.

Summary of Borrow Material Criteria -

Rernarks

kit <1 x 107 emfen; 20 <

PI «40; organic ountant

< 2%,

Pt o B0%: Py >90%: Oppy
£2in. , ] :

prapacation acils}.
. Eawal liner

LCRS or LOCRS

ki & 1.0 omseec; D, 2 108

IMCU{E:DM'{a'}PEN

< BE%.

Filter |myer Sand W 0.8 mm = Oyg = 1.5 mm; Cir i
< B . ’ B
Dﬂl!i <3 in.; Pogn < B%.
. Protactiva sofl layer Sty olay CL-CH Organi¢ contant < 2%.
| Disposal colt' Radon barriss™ Clayey, CLML! 20 < Pl < 45; radon diffusion
Top slops cover. - gilty, soils sC . poatficient < 0.07 o faac; i
{ organic contant < 2%; Faag > |
20%:; P, > 90%:; DE’E < 1.
Infiltration Clay oo | kR 5 1 x 107 omiges; 20 1
parrierlt! ' « 40; arganic contant < 2%.
|| . Badding/drain - Gravely send B Auck quality scare'™ > B0; Pyyg |
: {Typs 3] ' > PO%; Prg < 10%.
Bicintrugion Grovel ar 1 in, = Rook Diagrem = 47
layar rock quatity score™ = 70 -
|| Filver layar siﬁr, clmyay EM-5C Gs = 2.5%; Hay 50, soundnase
nand = 10%; Dgg = %=1 In; Pogy <
26%,
: : Aooting medium Stity, cley. " BCICL Clay contant > m% '
Layar X : | chapey ailt, CHRIL :
clayey sand
_ Rooting madiir, Loam | sramL Drganic content 4 B%: eand = |
" _ Layer 1 ' 30-50%; Silt = 30-56%; clay =
) T-20%, : N
Gravaliy tepeail Silty, olayey GHI-GE Organic pontent > 3%; Fyw.
: : greved S 360%; Py = 30-60%;
Paoo = 16-90%.
miuseargyjcannsisdritables B 2 .




TABLE 5.1.7-1

Summary of Borrow Matarial Criteria {Continued)

030094

Degign Fepturs '
Location " ComponentFuncticn” Matarial ‘Type
Dispoaal call side | Baddingfitter Graveily sw Rock quality weure™ 5 80; Byoo |
slope oover'! (Typs 2¥ sand = 3in; Dyn = 3/8 - 1-1/27; P4
. « 5%,
Riprap layar Grovelr GF Dypg = 3-12in; Dgy = 4-6in.;
g = Ying Ppgg € 2% rock
- acors > 70,
[ Cizanfill dikas® Farimatar ancapaulation Soneral fit ML, CL, Organle content < 2%,
’ 3C, CH, Dimq < &in.
SM, BM, | Dgg < 2-in.
ac
Hau roads and Aggregaten Sihy, claydy SM-5C/ 2-112-in. MExKvum gradation;
conetragtiont ubbEse sand, pravel GwW R-Valus > EO,
Aggregates base Slity, ciayay T 3fd-in, o 1-112-in, masdmam
: ennd, gravel GwW gredation; R valus > 78,
Sits rovtoration Site restoration Qenaral 7l Seo clodn | Organic content < 2%; Dy, <
and ghte grading'® il diices ding P@ > 10%.,
| Drainags Site drainage Gravals@ GP Rock quality soore'™ > 80,
| chaninelss - :

musergijoannaiodritables. 5

Unifiad Soil Cleasification Systern (USCS), .
CL, CH, WL, 5C, SM, 5P, 5W. GP, GM, GL am UECE symbols decignating acil type, e.g- CH stands for highly plastic clay.
Saturatad hydravlic sonductivity or permeability abtslnad in the Triaxial F'll'i'l'lﬂlbll.ll‘.l' Test ipu-l:l'.‘md in COE EM 1806

Pl s Plasticlty Indwx of salls obtalned from teste spocifiad in ASTM D43 13-84.

D te the soll diameter st which 10% of the soil weight ia finer.

P, is defined as the percentege of material finsr than slave size x or No. x sieve.

To ba detarmined, but sxpectad to be graval-sizad to bouider-sized rook particles.

Rock Quality Seora par Tabla 5.1.7.7-3

Sas Sactlon 5.2,

Sae Saction B.1.5,

Sen Section B.1.2,

A-Yalve Indicates valus repeiatance walus measursd h',r lt.nhllizutmn, per tha Califurrin Peparmeant of Hlnl'lwwl
rayuirarnente,

122 '-
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TABLE §.1.7-2 Summary of Borrow Materiat Volumes - Partially-Below-Grade

. Low i"umhahllltv hlatarial

Looation

alume §x1000 w

W
css VIT. ;

Coll

1 Foundation praparation Filing of holeg lwft by nmw-’ti;un; . Yo ba detarmined.
foundation alno, some s Mo, 2. : .
2 B-ft clay bottom Call bassd Hnnr. Pravanis any migratlon of wastes and 196 143
Eygtem and LCRE waats/laachats inte the foundstion soil
: and groundwatsr. :
3 A-ft radon barder Call tup slops Minimizes the wrnanation of redon 154
gasas from the radioactive weate.
& 1E-in. infiltration bardsc [ Call top slope Limita infiltration of ;vntur intg the 108
- undaryving wakth,
l B. Rock or Gravels/Cobbles
L 1-ft Bleintrusion systern | Cell top slope inhipits 1he panstration of rocts and .1:3
mitigates the growth of desp-ronted
vagatstior on the aell,
8 1-ft riprap Cell nide stope | Provides erosion protection for the 48
. skl slopa.
7 Site drginage ™ | -~ Colects and digposes surlace watar “To b getermined.
from the disposal cell aten.
C. Saraia or Gravelly Sande
2 | Orain material - 2-fe Coll bessl liner | Collacts and draina faschate rapidly to | 133
6-in, total [2 layarst and LCRS pravant the builldup of large ssspans
and hydrostatic presaura.
o Filter laysr - 12-in, totsl | Celt boesl Uner | Prevants piping or migration of finer Ba
: (2 laynrs) and LCRS woil sabowe the filtar layas from badnhg .
wazhad in through the drainags layar,
10 | 1-ft beddingsdrain Col top slope | Draina the incidsrt pracipitation oo tha | 89
Typa 1 . 10p slope and scta as filter and ’
badding for the bivintraricn layar.
mn B-in. filter layar Cell top slope Acte an filvar and bedding for the 2z
reating medium.
12 & 6-In. bedding/fitar, t-ali ide slope | Oraina the incklant pravipitetion on the | 24
Typa 2 side slopn and acta as filter ard
badding for the riprep.
12 | 1-ft aggregete wubbsss | Site roads and | Tranafars and digtributas traffic loads To ba datarmined.
CMSA 1o the underiving #of foundation. .
14 G-in. agpregace bass Site roade ard | Raceives traffic mxie load and wensfers | Soo abowa.
CMSA . it 1o the subbase.

mugarsyeannetcdritables.
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funaticn

. _ - 030894
TABLE 5.1.7-2 Summary of Borrow Material Volumsas - Partially-Below-Grade
(Continued)

Volurna (x1000 yd¥}
css wIT

16 | 2-f roating madium, Cell 10p clope | Provides s growth medlum for the e a5
Layar 2. desired vegatation and froet .
. prometion.
1% | Cleanfill dike Call parimster | Forme the permeter encapsulation - | 383 " 783
' encopmtlation | syetem for divpoaal gall.
17 Site ramd and CMSA " Site rond and Fllls depressions caugad by remisdial To be catsrminad in sity ]
subgrada, CMSA action and demelition work. roads task. :
18 SHe regtorgtion. ———— Reatores site and biande the claposal To be datenminad in ste
: facikty with sdcent exdeting ©§ dlosurs task.
topography. -
£. Grganle Rick Soil
19 8-In. roating medium, Cail top slope Pronsdme & growth madium for the 33 ' 24
Layar 1. dawirad vapataticn. i
20 | &ein. gravsily tapeol. Colt top miopa | Provides growth madium for the az : 24 |

deairsd vagstation and erceion
rewstance,

Motes: {11 The thicknees repregente the maoat current design. Thay may changs for future deslgns.

m:tusarsijoannstcdritables. 5
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TABLE 5.1.7-3 Bock Quality Scoring Criteria
Weighting Fector Score ] :
. _ ; —
Lime- Sand- Igre- 10 9 8 7 6 5 4 3 2 1 o |
: stona shons lous . '
= = m# I e
l Spaciic 12 ‘B 5 2.75 2.70 2.65 2.60 2.55 2.80 2.45 2.40 2.35 2.30 2.3
Gravity : .
| atsarption 13 5 2 a1 0.3 0.5 0.67 0.83 10 | 1m 20 2.5 a0 »3.0 |
| %) ' |
i " - ] .
Sodium 4 3 11 1 3 8 6.7 8.3 10 126 15 20 }. 25 =26
Sulfate (%" : ' : -
Abrasioh 7 g 1 1 5 5 6.7 a3 10 128 15 20 25 >335
L AR
Schmidt 11 12 3 70 [ 80 54 47 o a2 24 16 g - ]
Tansils 6 4 18 1400 1200 1000 533 655 500 400 300 200 |- 300 <100 }
Strangth ) ) R |
[pei} S _ _ . 1 !

Motes: 1.  Scares defoved from Lindsey {Ref. 141]
Z.  Any rock to b used muat bs quafitativaly rated at laset "falr™ in & patrographic axarvnation conductad by a gauluq}at uwanemed in perographic analysis.

3. Test mathods should be standardized and ghould ba thoss ueed in DePuy lR!l' 142).

. B cycles
== 100 revolutions

m:ivearsyjosnnstcdritablea. 5 o 125
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TABLE 5.1.7-4  Observational Method: General Borrow Material Design

I Componant Digcursed
e
Bagic covar systam for tog
and gide slapas.

Expooted Canditigh

Tap _nlupn = vegetated cover. -

Patentiel Deviation

Topr slopa r Riprag.

Probability for Ceourrence ' Effect on Design

Lo

Increnss quantity of fpreg -
possibly 1 in, -4 ir. size. No
recting medivem aweded

" Sida ﬂlubﬂ - niprsp.

Site elopas — vagstated cover.

Vary Low

Maiur changee i dasign -
wide afopes, rooting madivm,
oo,

Chenge-in gell configuration:

Configuration &3 in
Figura 5.1.7-1.

Change tn height.

Chang® in faotprint ares.

Changa in depth of
axcavation. .
(all thaze sre interralated)

Highe

_targer volume of mmaterdals -

may ba fequired — most
signiticantty ctean-fil dike
matarial dnd riprap,

Vi chaygn slza of rprap
maquirad, The affeat will be
minimal, urlaas change iv
vary significant.

Changs In volume available
for clearHik dike; thug,
change in volurme raguned
from off-aita acurcas.

H Changs in wasta placemant
H etratogy.

Strotegy aa in Section _5.2.6.

Mera etratified configuration,

Low

Losa or more thickmmae af
radon barrter velume will be -
raquirad [sas

Saction 5.2.7.2.2).

I Change in pawmnhiiw
| requirements for fow
panmerabllity layars,

Awin Tabie 5.1.7-1.

Tha raquirsment fer

1078 arnjenc for infiltration
barer may ba rolaxad to &
higher vahue,

Medium ta High

May |_1;:-t requira an infAtration
barrier. Tha radan barhier
may aarva ag both.

Change in-plane for off-site

moseraycanhmiedritables. 5

ropda, CMSA, cite restoraticn,

Ag in-Sectione §.1.4 and 5.1.6
and Saction 54

Rumignmar;t of alte ronda and
CMSA changs in-finat sit
greding plans: -

126

Madium

Changes in volumse raguwired.



TASBLE 5.1.7-5

030894

Assessment of Data Needs: General Borrow Material Design-

List of Potantisl Deviations

Top slope - riprep of skie slops -
vegatated covar,

incrossed quality of Aprep for tep
slope, Elimination of gravelly tepeol
and rocting medium layars.

Potential Deviations Affacting Crasign

I there a changs in cover plane?

! £henga in height, footprnt area or -
H depth of excavation of disposal coll,

Chengs in volumes of materisls
raguired, partially clean-fill diks
matepal. May change riprap size
ggrificanty.

Find height, footprint and depth of
wxcavatian. '

Finalize configuratlon.

Changad waste placarment stretsgy.
gffscting radon barrier.

Saa Section 5.2.7.2.2.

Nature of changs; radioaotivity of the
vwastas in sagquance. -

Radinactivity levele in wastss to be
placed in top 10 ft -15 ft below radon

" barrey. .

| Rslaxation of paMlm for
irdiltration barrlsr.

May oliminats infiltretion barrier,

Exact parmmeakility raquirements.

Establish parmoeability ragquired.

Extablinh type of goll and percent
bantontta to ba added Gf reguired by
taetingl.

| changa in sita road alignmant, CMSA
| location or sizes.

fn:lunwﬂ'l.juuma‘mdﬂtnblus.ﬁ

Changee in required volumes of varouws

matanialg,

Final plans for site ronds, CMSA and
site grading.

127

Finalize plans.




TABLE 5.1.7-6

Testing Methods and Specifications

ASTM Test

' 03CES4

Propertias Required [urng

No. Component Test Mathad Designation Freguatey of Teste " Borrow Operation
i Basef Liner and Foundation Syctsm
ik " ———— ... == — = O ————————— T —— pr—
1 Foundatlon preparation | Gredation DAZZ 1/5000 yd- - *Papo > 50%: Py = 90%:
and clay bottorn T D 17— 27,
Atterberg Limit D4318 11200 ydd 20 < Pi < 40,
Orgamic content D2974 wus tlruurin matter < 2%.
2 Drain ratarisl Gradation D422 1/10000 ya? 0.9 mm = Dyg < 1.5 mm; Cu- < -
' . : .-
nmia":Pm_n < 5%.
Fitter layar D422’ 1710000 yd* Cu < 20. _
4 Redon batre Gradation D422 1/5000 wi? Sarme o9 Item: * oxoept Dy
SR ' <1in; Psgy > 20%, :
5 InfAtration barrisr Sama as Item 1 .
y: . Bedding/drein Gradution D422 110006 yd? Pa > BO%: Prg > B0%; i
Tyon 1 Curabdity See ftem 15 - . Rotk quality acars > 50, '
7 Biaintrusion systam Gradation durstifity D422 1110000 yd?
Durabillty : 110000 yd? Rack quality acers > 70.
-Specific greavity c127
-Absomption cay
-Sodiurm sulfate cag
-Abragion cz2i1

m:ueersyeannatcdritables. &
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TABLE 5.1.7-6

Testing Methods and Specifications {Continued)

ASTM Tast ) FPropartizs Required During
Mo, . Componant Test Mathod Daeigration Frequency of Tests "=~ Borroww Oparation
| IS S ittt i phlinck Sl i - i
| 8 Filter layer Gradation D422 1/10000 yd* Dgg = 1/2- 11n.; Pyog < 26%.
Specilic gravity £127 1110000 vd® Spacific gravity = 253,
Sodivm aulfaie 1710000 yad
i Scundness ceg 1/10000 ya* Na, So, soundnese = 10%.
a Roating mﬂhrrn, Gradatlon, D422 rhh flay content 2%,
Layer 2.
i 10 Rooting medium, DOrganic content DZIT4 1108050 !;rda_ Chgenic matter 5%,
' Layor 3. gradation, Daz2 1{10000 yai Sand = 20% - E0%; Sit = 10%
: - EO%.
Clay = 0% - 20%.
1 Gravelly topsol. Gradation. D422 1110000 wd* Py = 100%, Py = 30% - 50%;
. FZN = 15% - 3“.
i Drganic comant. D2974 1110000 yd® Orgenle matter > 3%.
Pe— prm— e —— [ —— - ——— - - ———— |
Side Slopa Cover _ .
'r- —— S ———— S — - —— ———— — —
12 Bedding/titar Gradation. D422 1110000 yd® Dygo = 3 in.; Dgg = 3/8 in. -
Type 2. ' 1/2 : :
i Py < 5%.
: 13 Riprap Gradation. D422 " 1110000 yd* Dypo = Bin. - 12 in.; Dgp =
4in.- Gin;
) DTD = 1in.; Pm o 2%
Ourabitiny. 1110006 ya?
| ’ Rock quafity scora > 70.
|
' —Specific gravity c127
. -Abgotption a7
| : Sodium Sulfate cas
-Abrasion o2
Pyl —— [y p—— [ p— [ e——— e ——— o s———— e p— —yYe———— i T Tt pr— —
miuzsrsljoanmeiedritebles B 129



-TABLE 5.1.7-6

Testing Methods and Specifications {Continued)

030894

ASTH Tast . Propertiss Raguired During
Mo, Compuarmnt Teast Method Caignaticon Frequency of Tears *** Borraw Gparation
Clean-Fil Dikes
14 Ganaral fik. Grpanic contant D2374 b Organic matter < 2%;
: ' Gradation D422 i D € 3 115 Pogg = 10%.
e
FHeul Road and Censtraction Pad .
o . L
15 Aggrogate Gradation. Daz22 110003 yd® 2-112 in, maximum gradwtion;
subbave. _R-irnfun > 50,
16 -Aqpragate bage, Gradation. Dazz - 1000 \rd’ EMdin. or 1-1/2 ih, raxdmum
. gradation;
R-value > 2,
Site Reatoraton
7 Genoral fill, Organic content bze74 ass Organic matter < 2%:;
gradation. 423 . e < B Pogy > 10%.,
e ——
Drainags Channele/Ditches ' ' :
14 Site drsinage. Gradation. - D422 1110000 yd* Depande on the final gize of the
drainage arps;
Durability. Same-ae ltam 14 1110000 yd? Rotk quality acore 70.
. P, = percemtage of mntnrr.d Fnar than 'EIZ‘B x ot No. x dave.. D, = acil diemstar at which X% of the eofl waight i finer.
a2 Mmumurn grain size diamater.

LA Perform one test for asch borrow site at the hnumnu of horrow opacations. Parform add:hunal tegts ag necessary to aneure meteral conforme te the specifications.

v

mugergjoanneicdritablas 5

Tha frnquancv.r of teat ls a recommendetion. Thm.r may be changed during final dunign

130




TABLE 5.1.7-7

00894

Results of Madified Value Enginﬂaring: Figld Testing Freguency Strategy

| Givas most reftiable resulte for the
amtire voluma.

Can ba affactively planned tn advance.

Doss not depond haaetly on kuman
| fuctors, 6.g., experience of field
engineeriganiogist.

| Backed up by provigus aNperisnce,
- pracadeance and enginnariig

.nﬁ:\uwuuﬂ,hlnnliodﬁtuﬁlﬂ.ﬁ

Advariages/Disadwantages

Preferred Altarnative

Pradetarmined specified
fragency.

Advaniages:
Pradetarminsd fraguency can be
plarned in sdvance, doas not depand
on-huiman facters, and is backed up by
provious sxperence ahd precedence.
DHesdvarmagos: . .

Predeterminad spacified fraquency.

‘Frequency basad on statstical

eriteria.

1 Ao gityakions, it mey not yield the
_most reliable resulte. : '

131




030894
TABLE 5.1.7-8 Observational Method: Fisld Testing Frequancy Strategy
— — = _ e s s
sctou Condidon Potonto Oevimion | _ bty for Ocoumence | EftectanOovan__|

Testing frequancy for matarial Tapling shal be performed at & | Matensl at eourcs mare variad . Lew . Highar Incidencea of rapctasd )
aalaction amnd tasting criterka predetermined, specified than atitlcipated, thus, eampleq. Laes volume
during borrow mserial frequency. ppacified. frequancy not availability than originally
preduction. . : repragsentative of the dapired . anticipatad.

oconfidence lovat,

Propartieg in fiekd cloes to Same B abava,

desired propertiee, reculting
more {este 1o accent of rajact

the mateviale.
e TE————— T T e —

m:ssrajoannetodritables.5 132




TABLE 5.1.7-9

030894

Assessments of Data Needs for Field Testing Fréquencv Strategy

Muaterial at govres mers varied |less
F uniform) then anticpated. Asquiras

H more tegte than pacifisd frequancy for
the daeired confidence leval,

Major, particutary il axpected seilable
voluma |& low 1o atart with.

Specific Questions to.be Answered

Level of variation,

Which materiake, and how much ie
aceeptabla? ’ '

Can the acceptabla materdale be-
vigunly identifiad?

matsnals?

How easy is it to cbtain the asceptable’

- Date Guolleation Actlvities

Extengive data collactlon, ak ia being
done in Study 5A HEE5H and

planned for Swdy 5C et 8% The
results of thesa ptudiee may indicsts

nead for additicnal studies.

Propartina in fistd close to desired
] propearties, requiling teste ot highar
fraquanay.

m:'.l.lnuru‘ﬁunnm\cdr\ﬁﬂpn.ﬁ

Samw ae above.,

How milch of the matarial is
accaptabled

Coh accapiable matardale be vieualy
dantitind?

How aasy ig.it to obisin accaptable
materiale?

133
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TABLE 5.1.7-10

Q30894

Results of Modified Value Engineering: Borrow Saurce for Low Permeability Material

1. Bnr'mw Sourca

Liat Alternatives

[Final Ranking]

Praferrad Altwrnative

1 Distanca from alte and accessability
{6.q. presance of rosds. .

| Nol émvironmentally or archenotogicatly
sansitive, '

Araa 1: Weldon Spring
Tratning Area awned by the
Departmant of tha Army
(Fgure 5.1.7-2).

Adeguata volume of materisl svailable,
| with contingsnciss.

{ Thicknaes of ovemurden to be
removed.

 Uniformity of the depoait.

Quality of the cimy: plasticity.

Area Z: A porlion of the Busch
Wildlife Area ownad by the
Migsouri Department of
Conyaryatien INOOC)

{Figure 5.1.7-2}.

| Location . w.r.t. water tefils.
Site raxtoration required.

m:ussrsijosnmeiedritables. 5

Aren 3: A portion of the
Yaldon Sprng Wildifs Aras
awned by the Mirsouri
Departrnent of Consarvation
Figurs 5.1.7-3).

Will be presanted in detell in
Supporting Study 5A HEtEH.

Area 3.
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TABLE 5.1.7-11

030894

Observational Method: Low Permeability Borrow Material Source

Borrow source for low
permesbflity borrow materisl.

. mctuveraijonnoewdritables.S

Component Discuagesd .

Expacted Condition

Sourca from Area 3

(A portion of tha Weddon
Spring Wikdlite Area owned by
tha Miapouri Deperment of
Coneservation. Thie arem is

lngated about 1 i esat of the

Walden Spring eite arad sbout
% mils southesst of Francis
Howell High School and sast
scroea State Routs 34 (vew
Figura 5.1.7-3).

Probability for Occurrsnes Effect an Design
Mot wmitable dua to Very Law Change ta ancthar source.
envircnmentatfregulatony
coneidarationa.
Sufficiant valume of euitable Very Low Extend area and depth of
matarial nat found during excevation.
actus operaliong.

Go for anather gource. -
_N.au dﬂignamd ns source of Yory High M=ed 1o invastigate and
claan-fill dka material, ' ) acquire a much widsr sraa,
— - ———
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'fABLE 5.1.7-12 ‘Data Assessments of Data Needs:  Low Permeability Borrow Material Source

Borrow Source 3 {portion of Miescun
State Wildlifel not svalable.

Major. Mew source may be raquired.

Dasignetion of 8 new Eource.

. Parform Shady 5A again with ths next

bhast Fanacorm attarmative.

Sufficient volume of suitable material
not found durinu astual aperations.

Aras of excavetion or dapih of

axcavation hae to be insreasad,

Avalability af edditional arsa.
Suitability of deeper agits.

%oile data and information on
avalsbility.

Aleo dﬂslgnntad 8% source of clean-fili
dike nmeﬂal

m:umnm\jn.nnr:bu\ndr\tublau.ﬁ

The borrow excawvation pian,
transportation mathod and site
restototion plens nesd to b revived,

“Tatal area svallabla for combined:
horrow materiol. Soie in the area.

136

Reatoration plans and requiremsnte.

Avallabitity of tha area from
amironmental, regulatory and publie
perception standpointe. Subwurface
aclls #nfnnnutmn in the wrea.




TABLE 5.1.7-13

Borrow Sources: Summary Data

030884

!_ Rock Sowsa Rock Type Avalnble Estimated Yolume Haul Method Ptant Facllty
I Sizns oyl Distanco .
Inchea) : .
At Sowrcn| HRAeq. | Truxk Rad Crushwr | Scresning
: — e s = — —
i sfiance Cuarry; Limostone  |<% i to |24 M 1ED K |5 Yax Yor wy. 34 &
Ciefiance, MO 18 in. M D-Ad.
parling Quarry; jmauatone <lin. e 20 M 160 K 12 o Yea LL I h;w. 94 & F-- 0K P.R. = 57
sw Malla, MO l 18 in. - .
sber Quarry; ('Fallen, [Limeetons <1in. to 20 M 160K [12mi Yeox Yeu Huwey. 70 & K- [OK K. = 34
] ) 18 in. : Fd.
hWehar Quarry (N, Pitl;  fLimaatene 21 in. to (2 M 150 K 17 mi | ¥ae Yas Hury. 708 % F.I.L = B4 - 69
St, Louls County | 18 in. ' : Hwy. 270
St Chartes Querty; imastone |<lin.to [ M 150K [t1mi Yaa ves |5 River Rd. & JOK A, = 2253
=, Chariss, MO 18 In. : Hwry. 70
5t Franeois Qusrny; Dolomite =1 in. o 2 M 160 K 6 i Yae Yas Hwy. E7 rOI( .R. = 62
ammingion, MO . 12 in. ' .
ity AGG Cuarry;  [Rhyolite  [AN sizea b0 M psok  Momi [s0mi +4  Yes Yes  Hwy. 345 oK P.R, = 95
Figdmont, MO : : - ' Hwry, 49 S Fgintly radicective
1o Mo Yaa *-iw. To & oK antaine 20%
Hwy. 7O ' ghaous onigin well
oursded, paorky
rted
o Yes  Hwy.308 K »95% chart, well
' Hwry, 147 reinded poody
T it el

K = Thousamd
Z. PR. < B0 is unaccaptable;

h'n:'l.usurn‘hjuamn‘mdmuhl_nﬁ

137

5D - B is marginﬂ: £5 . £0 ia poeeptable; = 30 iv pmh'rabla
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TABLE 5.1.7-14  Assessmants of Data Needs: Low Parmeability Borrow Material Source

List of Fotential Deviations
- v

Borrow Soures 3 {poerton of Misgoun
State Wildlitel not evailable.

Major. Maw eource may be requirad.

Spacific Cuestions to be Angwsred

Dagignaticn of & new souroe,

Cata Collection Activitias '

Perform Study 5A again with tha naxt
Bast Fancorm altarnsiive.

Sufficiant wolurme of suiteble material
net found during actual oparationa.

Area of excavation or dapth af
excavation has to ba ingrasesd.

Avsilabikty of additional ares.
Suitsbility of deppar goila,

Solle data and information on
avaitabiity.

Aleo designatad ae souras of clean-fil
dike material. ’

I . .

m:\un'um\iunmﬂuﬂmwln.ﬁ

. The borrew axcavation plan,

tranapartation mothod and gite
reptoraticn plans nesd to ba revieed,

Totnl arwa svaiable for combined
borrow matorial. Soile in the Ares,
Rastoration plans and reguirements.

138

Avysllsnitity of tha area from
amdronmantsl, regulatery and pubfia
parcsation standpointy. Subeurface

acils tnfarmation in the aros.




TABLE 5.1.7-15

0a0B34

Assassment of Data Neaeds: Clean-Fill Material Borrow Source

I Sita not avallable due to regulatory,
anwircremantat, of public perceprion

problens.

Ligt of Potantlal Dsviatione

Potential Ceviations Affecting Desigm

Uga gnothar altercative aite,

Specific Quastions to be Angwersd

Availability of tha site.

Raquiatory, ervironmental and publie
perception imsuss partaining to tha
gitm,

Availability of satisfactory solls of
aulficient volumea.

Imvaptigate the subaurface ol
canditiens, including location of
groundwater tebla.

| Saits at the gite are unsuitabis or
| insufficiant.

mausarsijoanneicdritabicos. b

Same as above,

Same as sbove,

139

Saima ar above,
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Table 5.1.7-16  Outline of Specifications

1. Earthwork {at the. WSWA} for low parmeabll:tv matenal rnnrting medium Layer
2 and general fill}.

a.  Location of site and formations to be used.

b. Material testing (see Table 5.1.7-6 for type and frequ_ehﬁv of testing, as
well as the designations for the required standards). '

c. Criteria for acceptibility or rejection. Course of action in case of rejection.
2.  Rock and sand materials from commercial sources

Location of approved source: location of facility, typs of rock for use.
Gradation (ASTM D-422).

Rock quality (UMTRA requiremeants). :

Criteria for acceptability or rejection. Course action in case of rgjection.
Required submittal to indicate the details of the facility.

PRo TR,

3. Gravelly topsoil and rooting medium Layer 1.

Gradations. .

Crganic content.

Criteria for acceptability or rejection. Course action in case of rejection.
Required submittal to indicate the details of the facility.

eoop

m:wseraijosnnatcdritables. 140




TABLE 5.1.8-1

1 Site water treatment plant {SWTP Train 1)-

T 0a0ERR

Existing Other Facilities

The SWTP Train 1 is designad to trant conteminetsd stomm watar runct!
snd other irpounded sita waters. lte design capacity ie 80 gom, with a
andmum capacity of 100 gpm. .

EWTP Train 2 (Raffinate Pits}

Train 2 is intended v treat waters fram Raffinste Pits 1 and 3, and oell
laachates high in nitratas, Ke desipn capacity in 40 gpem, with a
msxdraum capecity 50 gom. i v '

Buliding 434 storage

'.s'tarager for 3,400 drums of TSCA and RCRA wastas that are removad

Access contrab

fram the chermical plent site, quarry; ar viginity propartlas.

Provides pareonnal and vahicley acease o the controlied arsa.

Elwatrical utHitiss

| the subeontractor Iaydown arss, somposits buikding, showearg, end

Thren alectrical dlntrib;l.n'run' liyas sarve the site. The north line varves

decontamination pad, The aast line 4arvas the e guard uhqck,_ and tha
anntrolled arss acoess gates. The south carvice serves-the |
admirdetration bufiding, the aUpport trailers, and the SWTP.

"_Water digtnbution utilitine

Servicos are furnivhed ty 51. Chatas Counity.

Sawar gnd storm eavear utilities

Sewer and stonm gaWwar piping $yatemy werve the agmidristration ur&.

Subcontractor traiter and laydown arzs

An ates northoaet of the agministration building (outaide of the
oontralec sreal that is uwed by subcontractors for smpioyes parking,
materisl and aquipment staging, snd office space..

ACM ;t;nraga

‘Seventy-sight SeaLerd contsinere are used 1o tampaorarily stora ACM

remeovced from the chemical plant buikdings. They alsc store
conterinated lambar, hardwaere, snd migcallansous other itams.

Radio chamlstry laboratary

- apparatus filters. .

Frovides cleanup vatlfleation yervices for removal of radicactive and
chamically contarminatad materisle from the chamicel plant, quarry, and
Vicinity propertiss. Provideg enedysis of eir saamphng ang breathing

’i?umpnrnw storage erea

Provides storage snd staglng area for materinlz being ramovad from the
OUATFY. . :

Katarial staging area

Pravidas temporary sterage and staging srea for maieriels removad fram
the chemical plant site. _

| Tralning fadilitias

mlusarsljoanneicdritables 5

A daubia—widu trailer that housas treining staff offices, storage arod, and
clangroom spaae.
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TABLE 5.1.8-2

Ease of delivery of meterals. Provide

aaviest accesy for delivary of materials

to he teated (&},

Mirsrniza gitw spacs utaed. Minimize

site spacs raquirad for lasboratory

bulldirqge, parking, sterage. and utility

services. {Dropped|

Minimize copgestion.  Misimize mvarall

fite congeation by placing tabarsory

facHition in 4 aren of es long-tarm

acthaty (3],

Easa of pacsonnal saccess. Frovide

| easy access for lobovatory parsanted 1o
gat tc and from the leboratones 13).

misrawrsijoanneiedritebiee B

Evmluation Critedis (Waight from MVE}
[ VVSgoton oot

Results of Modified Value Ehgineeﬁng:

List Atternaiives

Houes QCAHT and analytical laboratory
in saparate buldings.

Combing loboratodes naar
adminmiation arzs.

Combine lsboratories near the sauth
ard of the chemical plant eite,

wsach other.

Qa0sI4

House Laboratory Facilities

Advantagee/Digadvantagas
Roquires mors site space.

Cauges comgastion it sdminietration
aTeH, : ’

Caueas congeetion in sdminietration
Aren.

Provides eaey accass to laborstory for
{sboratory workars.

Mimimizres gverall congestion.
Hazardous matarals do not lasve the
oorirclled ares.

Provides additionsl affice apace in the
adrminietration bulding.

Labormtorisa may ba sbla 1o eupport

142

Preferrsd Altarnative

Build 8 new taboratory facility on the
gauth and of the chemical plant aite,
which will hougs the QUFPT and
analytical lsboratorias. The
laboretoties could be housed in one
larger stryciurs, of could be bwo
saparate structures vharng parking,
storogh arse, and ity sendcos.
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TABLE 65.1.8-3  Results of Modified Value Engineering: Long-Term Leachate Treatment

Evaluation Criteria (Weight from MVE) Ligt Alternatives Advantages/Digadvantages
Minimize cost. Minimize fite cyels cogt | Contract for annual treatment with Mimimize maihtanance. Conttact for annwsl traatment with
including purchans, mantenanae, and mabile squipmsnt. Minimiza cost. mebile eguipment. SWTP Tran 2 1e
pparation (3], . ay be lwss availabla. toc large for lotyy-temm traatmant of
| Minimize msintarance, The laza Inpchate, but it should bé kept ending
* pagintenanca regquired, the batter (3], Purchase mobile aquiprment. Highear coat. for the first Towy yaars after cefl clozura
Depandability. Equipmant nst ba ] Higher maintanance. L 1o treat copgtruction waste, After
} available and opersbis whan nesded . - constrICtion watar stope, a gontract
{21, . : " | Us= gita WTF Train 2. Plant is ta largs. : chould be izsued to traat small
' gquantitias of leachata that may be
generatad for meny years.

m:iusersijoanneiedritables. 5 143




TABLE 5.1.8-4

Componant Preferred

Leachate will ba generated
from the dispoeal call.

mAussraijoanneicdritebiss 5

Lsxa than 50,000 galfyr will ba
generated from the dizposal
coll,

Petential Creviation

Maore than 50,000 golfyr will
b+ genarated.

0anand

Observational Method: Long-Term Leachate Treatment

Frobetility for Occurrenos

Effect on Design

May require mors Traquent
traatment.

Mo leachets will ba uaﬁaratad

Treatment not requined,

Leschate must ba treated.

Traatment as required.

Treatmant plant not needed,

Call cover faile ganerating
lagrge quantities of laachats,

144

- Small mokile platrt cannot

process large quantities of
Isachots, SWTP Train 2
should be ragctivatad unid .
cavar tx repaired and leachate -
Aow ratures to normal. In
sddition, an emoerging
overflow storage pond chauld
b inetalled to retaln sxcess

lapchate.




TABLE 5.1.8-5

Adequate giza. Storage must provide
| mnough room to ators miscollansous
i iams {121,
Minirmize congestion. Storage whould
be Ipcated in an arss that caussd
congastion (2],
| Minimize cost. Minimize life cyels coat
| inciuding initial capitsl cutlay,
cparaticn coet, Maintesnencs cost, and
salvage {41
Minirsza waste, Sterage fecility
l ahould not incrossw waste volumas [2).
Mirnimize spacy Taquirsmants. Storage
gheuld nat uge & lot of site apaca
d (Dropped). .
| Aveilability. Storage muat be avallable
116} )

muasretjoennatledritabiss S

i Evalustion Critaria (Waight from MVE)

030894

Results of Modified Value Engineering: Use of Sea-Land Containers for Storage

List Alternatives

Advantages/Disadvantages

Prefarred Altarnative

Sea-Land conteinera, Store
trigcellgneous items in Sea-Land
cent@ners located torth of the wxdsting
chermical plant buildings.

. Constnict a new storage building.
Lisa an exieting chemical plant building.

——

Miscollanagus itame ara currently baing
ptored in Sea-Land containers,

More contalners can ba purchased e
svpend storags capacily,

San-Land contaitmre do not horesae
wasts veluma, becauss they &an ba
decontaminated and retsased.

High cost. -
Remires a lot of kite epace.

Minimizes dsa of aite spacs.
Provides officlant storags fdr
mincallanaous e

Increaces waste vilume.

Makog was of an axisting bulding.
Building not aveilabls.

High caet 1o dacontaminata and repeir
building. '

. 145

Confinus to usa Sea-Land containers -
for atorage of misc, iteme,  more
storage iv naaded, the axating grevel
pad on which sxisting coisnera ar
supported oan be expanded and more
can ba purchased. When contathers
ars na longer naeded, thay shouid be
urdoaded, dacontaminated, and
raleasned from tha site,
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TABLE 5.1.8-6 Results of Modified Valus Engineering: Dust Control

Praferred Aftarnativa

Advantages/Disadvantages
; Dapandabil.itv‘ Dwigt control aystam Watar-tracks. Moximizee tha araa that can ba

must ba aveilabla and oparmble whan Fixad eprinklare. coverad,
neadad (D). Movable sprinklere. Standard tethads of pagt contral.

Winimize. coet. Minimize ife cycle cost o Dapandable,

IDreppad]. Requireg-no hand labor in contaminatad
Minirmize maintenance, Mmimize : ' areac, .
fmaintenanca in contaminated aress . . Cogt may ba higher becauke of labor

Water truoka.

| 4] ' _ ' : and fusl,
| Minirmize hand lahor, Hand lebor . . Low cout,
should b rintmized in. contaminated Mot depondshis.
arpas, ) C . High majntanance.
Mubility. Duat conmrol system ghoukd ' Smnll ooversn area.
ba sasily moved from ane gran to . Mot depandsbla,
another. - ' High maintenanca.
Maximize coverags, Duat contred Roguiras hand labor in contorminatad

systom ehauld be whia to cover large

m:uasraijrannoedritebles. b '. ) . 146




TABLE 5.1.8-7

|_cvaiable goon.

Evaluation Critaria [Weight frarm MVE! -

Conwvenient logation. The training
facility should be locatad at or near the
WSS 12).

Uncengested Iccation. The training
faciity ghould ba located In an ares
that will not interfere with uth-ar pita
activities 8],

Minimize cost. Minimdze fife cycla cost
inchuding initie) coapitsl outisy,

_aparation coat, and maintanance cost

{Dropped).

Avpilability. The facility should be
avpilabkle for & yr 18],

Timelinesa. Tha facilicy needs to be

m:sersijosanaicdritablas b

Results of Modified Value Engineering:

030894
Training Facilities

Ligt Alternatives

Puy or lease space.
Expand axisling trallar.

Build a nay traiting faciity on-site,

AchenntagesDisadvantagss

S —— —
Provide a aomvaniant location.

Could be built in an uncongasted araa
north of the PMC parking !ot.

Could have negative public pnmaprhon,
If apace is found, it could probably L1
conwvertad guickly to & fraining facility.
Soimewhat inconveniant.

May be hard to find space in tha
Waldon Spring area.

Epace ie not available for axpnnalon af
the axigting Bpace.

Lowr cost.

147

A segrch Tor aveilatls off-site space

should be conducted.

Praferred Alternative

i off-site epace is availakble, a naw

facilty should be conatructed on aits.




TABLE 5.1.8-8  Distribution of Contaminated Watsr - Sequence 1

Souraa of
Contaminated

Ash Pond Areg
YA
MSA
CP Area
Excavation

| OC Phasz |

| OC Phage I!

| D Phage il
5%
Contingency

Eatimatad
Volume ol
Contarminated
Vifater from

Soquance 1 - Foundetion flsmoval and Phase |
of Clean Fill Dics {C

Vielurne of
Water Troated
In
Saquence 1
Img!

1,2 and%

Water Not

. Treatad in

Saqusnca 1
img}

c3can4

Propoasd
Retantion
Facility
for Storage of §
Untreated |}
Witet

RF 4,
Retattion
Fands {1, 2

and 3

Total

Minirmm unlui-na raguirad to maintain reden bardar and float cuttar head dradge. .
Assume evaporetion from pond surface ated is squal to procipitation on pond surface arse.
+++ Retention Ponds 1, 2 and 3 wil prowida short term retention for _d-uign storm ruaoif.

-5

Design traatment capacity of SWTP Train 1 = 39.74 mgiyr.
Casigh traatment capacity of SWTP Traln 2 = 19.87 mgiyr.
Dagign treatment capadity of tha MWTP = B.94 mgiyr.
Total desigh trestmant volume = B8.55 mgfyr.

Agsume WTP2 are svailable for operativn 345 dfyr, 24 hrefd,
i) = million gellons

L L )

m:iusergljcannaicdritakbise S : 143
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TABLE 5:1.8-9 Distribution of Contaminated Water - SEquehce 2

Sequence 2 - CFD Phass Il Complete, Credging FLP.'s 2 and 4, Bagin Craddging in
Raffinate Fita 1 and 3

dma+b+c

Egtimaiad ‘Propoasd

Volume of : Vol of - Rerentlon
Contamingtsd ip. Volumia af ' Water nat Faollity for

Water from _ Traated in Starage of
Fravious Yeurs . - Saquence 2 Untreated |
tmgl Water

| Forward from
| Pravicus Year
| RP 1 0.25
RF 3 .04
RF 2 0.44
RF 4 . 0.33

1 Agh Fond Area . Included in
b

. trgludad in
CP Arsn b
Excavation o

] DT Phaga | | 2.30
BC Phage I
DC Phaee || ' c
25% 0485

| Contingancy :

b Minimum voturne regquired to maintain radon barder and float outter hasd dradgs.
#+  Aggums eveporation from pond surface area is squal 1o precipitation on pond surfsas area. '
++% Hagention Ponds 1, 2 and 3 will provide shart term retenticn for design stomm runcif.

Daglgn treatment capacity of EWTP Traln 1 = 39,74 mgfyr.
" Design trestmant capacity of SWTP Train 2 = 12.87 mofyr.

Design Trestmont capacity of the MATP = 9.94 mgtyr.

Totel dasign traatmant volima = 88 . BE rgfyr.

Agsuma YWTFn are svailable for operation 345 dfyr, 24 hra/d.

(g} = million gallonsa

& & & & & B
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TABLE 5.1.8-10 Distribution of Contaminated Water - Sequence 3

Saquance 3 - Gover Corrplata on Phase | of Cell, Dradging Complete [n Raffinate Fite 2 arxd 4,
Dvadging Continuss in Raffinate Pite 1 and &

Sowrce of
Contaminated
Wxter

Vaolums Camied
Forward from
Previous Ywar
RP 1
RP 3
RF 2
AP 4
 Ash Pond Area
| TsA
MSA
CP Ama
Exoavetion
DC Phana |
OC Phuna li
DC Phaas 1l
l 26%
| Continganey

a
Estimated
Volume of

Contarinaced
Wiatar from
Provious Yeara

trmig]

Yolume of
Water Troated
in Saguenoe 3 |

(mgh -

Froposed
Aptention
Facilty

for Storags of

Total

*  Minimum veluma required to maintain radon barrier and ficat cutter haed dredge.

1% Apaurne svaporation from pond surface area iv sgus! te pracipitetion on potid surface ares.

v Retantich Pands 1, 2 and 3 will provids ahort term rstention for design storm runafi.

)

Dagign trastmant capacity of SWTP Train 1 =~ 35.74 mafyr.
Dasign treatmant cepacity of SWTF Train 2 = 19,87 mghyr.
Design traatment capacity of the MWTF = 8.94 mglyr.

Total degign treatment volume = 53,55 mgfyr.
Apsurns WTPs are available for cperation 3456 diyr, 24 heid.
Imgl = millicr gelions
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Source of
: Contaminetsd
Water

| Yelurmea

Ceorrigd

Forward From

Fravious YVear

RP1

RF 3

RP 2

RF 4

Aph Pond Area

TSA

MSA

P Arsa

Excovarlen

{ O Phags |

| BC Phaes I!
DC Pheae 11|
2659%
Contingeray

Enquence 4 - CFD Phaes Il Constiuction, Dredging Complat in H:Hineﬁ Pite 1 o 3,
MSA, TSA, erd Ash Pond Removad

Extirnated
© Velume of
Contamingted
Vater from
Prendous Years

du=n+b+c

Volurne of
Total

2.83
0.03
025

Water Imgl

Wolyma af
Ywatar Traoted
in Soquance 4

Valume of
Wiater not
Tranted in
Sanuancs 4
img)

Proposed

_Retontion

Facility
far Storage of
Untreated

Totat

*  Minimum voluma requirsd to maintein radon baitier and floar cutter head drsdge.
= Aspume avaporetion from pond weface area is aqual to precipitation on pond surface araa.

- ws+ Retentioh Fonds 1, Z and 3.will provide ghort thrm retention for design storm runoif.

- & 4 F & B

muaersijoannatedrtables.

Daalgn trastment capasity of SWTP Train 1 = 39.74 mghyr.
Dasign traatment capacity of SWTP Train 2 = 19.87 gy

. Dasign treatment capsacity of the MWTE = 5.54 mghyr.
Total dasign trosttnant volume = 365 mofyr.
Asaurme WTPe ara aveilable for cperdtion 345 dhr, 24 hrid.
imgt = millon gallone
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TABLE 5.1.8-12 Distribution of Contaminated Water - Sequence b

030894

Ssquence b - Phaes 1t Wawte Placement - .

a
Estimated
Valumw of

Contarmnated
Yater fram

Pravious Years

Volume of
Vate: Treated
in Ssquence B

img)

Valuma of

Yipter not -

Treated in
- Sequance §

Profinand
Ratention
Facility
for Storage
of Untrested

gy

‘Imag) Weate

Valurma Carpiad
Forward From
Provious Yoar
RE 1
RP 2
RF 2
AF4
d Ash Pond Area
| TSA
| IS A
CF Araa
Excavation
DT Phase |
DE Phasa U
RC Phasa Il
25%
Contingenay

Total

* Mirirumn volume reguited to maintaln radon barder and foat cutter head dredge,
**  Agpums svaporaticn from pond surfaoe area g aginl to precipitation on pond surfece area,
* "** Retantion Ponde 1. 2 and 3 will provide short tarm ratention for design storm runoff.

Daglgn trestenant capacity of SWTP Train 1 = 3874 mghyT.
Duasgn treatrent capacity of SWTE Train 2 = 1987 mghyt.
Design treatment cepacity of the MWTE = 3.94-mghyr.
Total dagign treatmant volurme = 83 .68 maiyr.

Asaurms WTFe are svallabils for oparation 245 diyr, 24 hrid,
{mig] = ratldon gallons . :

musersijoannsicd r\téb‘las,s 152
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TABLE 5.1.8-13 Distribution of Contaminated Water - Sequence &

d-!+h+ﬁ

Estimated e 1HE . Propogad
YVolume of Al s ¥r Velume of “Yelume of H:::::un
Contaminated Precip. Pwrign Volume of | Watnr Watar not fot Stor. "; of §
Source of Water from | Runoff | Storm Tote! | Traatedin Treated in U mm‘f ”
Conteminated | Previous Years § Yoluma Yelume Water Sagquence € Sequahics & Water

Irng} img} " img}

d Volutre Carrisd
| Quar From 0
__ Frevious Y ear
RP 1 .
Rf 3
RF 2
AP 4
Axh Poend Araa
TaA
M5
Il CP Area
Excesation :
BC Praee I 872 1.14 7Bl 7.93
DL Phass 1| 1,70 0.28 1.88 1.99
DC Fhase |
25%
Coitingency

Total

- Minimum volume reguired to maintain radon berfar and Host cutter haad dradge.
v Agsums mvaporstion from pond eurface orea is equal to precipitation on pond surface area.
ve+ Ratantion Ponds 1, 2 and 3 will provide short tarm setentlon for deeign aterm runoff,

Dealgn treatment capacity of SWTPF Train 1 = 28,74 mgfyr.
Design treatrent capacity of SYWTP Train 2 = 1987 mgfyr.
Design trestmont capacity of the MWTP = 3.94 mgyr.
Totad dasign treathrant volurms = 8855 mafyr,

Assuma WTPe ara svailable for aperation 346 diyr, 24 hrid.
Imgt = milion gallans

& & & B ¥ %
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TABLE 5.1.8°14 Summary of Contaminated Water Balance

Voluma of Vater
Carried Over
Frorn Pravious
Yaar
imal

. cma+bh+c

Total Valume
of
Contarminatad
Whatar

C30894 -

ma million gallong

miuaersijoanneicdritables.s
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TABLE 5.2.1-1

Top Cower Systemn —
Vegetated Cover

Cizposal Call Componants

Disposal Facifity System Components

Daﬂgn Featutes

Vagetation provides kong-term erosion repigtance and eelf-haalng
copabifity. Allow wvaporation and tranapiration of infiltrating
molaturs. A roating zona that aleo serves as protection for the
radonfinfiltration barriar, This zone also storee moisture until it can
be eveporated or tranapired by the vegetation. A filter layer that
proevents piping of reoting media eoll into the undedying biointrugion
barrier. Al orovides thicknese for frost prataction.

A bigintrusion barrer bonsivting of coarsa gravel that :ﬁacnuraqn

.burmwmg arimats, providas frost protm_:tmn. BCts an & capillery

broak for the upward migration of meisture, and provider mpkd
lataral drainags I the uppar reoting zona becomen anturated. A
bedding layer to cushion the biointrusion barrinr matensl from the
geomombrons, A geomombrans to provant the infiltrativn of
moigturs wito the dispacal aell ardd to previde the aame degres of
tranemivsivity as the kner system.

A compactad clay radon and infiltration bartier that acts ae the liner
eyetem. A compacted ctay redon and miﬂtuunn batvier that acte
with tha nuumumbrm te lorm & compaoaite liner to reduns
iefiltration, and provides sifflciant thickness te attermiate the radon.

030994

Gowvarning Criteria

WMindmize the omount of infiltretion nntariﬁn the waets., Recduca the
radon Aux threugh the cover to ALARA. Protect the wagts fram
hurmat, animal, ond biclogical Intrusion.  Prevent arcaion and
ins’tuhﬁit\r of the diapcssl cell. Provide a cover with a parmeabikity
of at Ieast &9 low se the lawast permeability element of the liner.

| Clean-Fll Dikes

Rock erovioh leyar provides protection from surface water runaff on
tho stenpes sids siope. Fllterfbedding layer prevents plucking of the
undedying clean-fill dike material by interetitial *lows in the rook
arcaion bamier. Clean-TH dike sllowe for deep oot penefration of
vagetation growing on the rock srosion feyar, without panatrating
the wasts. Dike configuration isolates the wiasta from the outer
alopes of the diepoeal oo, decreaging the potantiol for instability
gifacting the wasts. Aliowa for inoreaaed infiltration through the
reck cowvar, without mntuutmu the waete. Provides nwasive zons
thet decroasss radon released.

Ephance stability of tha daposal coll. Proteot the dispoeai coli
fram evawon duw to natursl forcea, Protact the waate from
intrusion by humane, animale and plante. Raduce the radiosotive
hazard of the wasta to ALARA. Reducs the potantial of esapage
exiting the sides of the diepesal aoll. Allow for desp rooting of
plama in the surface riprap.

Mirimize the potential for ditferential sottlement of the cover.

m:wesrsijcanneicditables. Sa
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TABLE 5.2.1-1

Siepesal Cadl ﬂorl\pq-nunm ;

Disposal Facility Systern Components {Continued)

Ugn of £S5 or VIT tregtment of selected wastes afows a viable
cover to be congtructad, Uss of G55 or VIT-treated materiale ta
ancapeulate and fill voide of demalition debrig. TS5 or VIT
traatieatt retarda movament .of the hazardous conetituents within
the waatae for the dicposal call design life. Homogansous
placanmat of debris minkmizes differontiol eetiament.

Zonation of mataria! providad in caen infilirating water in
encountarad. ’ '

030994

Minimize differential setdement and/or subsiderca of the cover.
Minimize the potentisl for laachats gensration dus to the exposurs
of wasle to percoiating water or vadoge tans molature Hux.
Provide pathways for moigtura to move downward through tha
wapks due to grevity.

Linar and Laschate
Collaction and Removal
| Syatem

Lanchute collaction ang removal system collacts watar infiltrating
during construction and after oloaure of tha call. Allowe monitesding
of cover tightnees and lsachate gensration. Gaomambrana
prevanta lsachats from sxiting the cell and in camhination with the
underiying cley finar, minimzes the potential for laake. Tracer
sifowe "wignaties” if loake ocour 90 that they can be detectad in
the vadone zone monltoring systern. Clay liner ratards the

. migration of leachats and provides gecchemical attenuation of

contamingnty. Vadoss zana monitosing syatem provides feek
detaction, Ascess tubee for YMS provide secondary teschata
colaciion. ’ * :

Colact the leachate panarated during eanstrection and after cal
.complation until ladchate ix no longes ipanarated. Retard tha
movement of laschate out of the daposal cof. Provent the
.movamant of leachats from the diwposal el for aa long Bs
practionble by meana of the FWL components. Attenuate the
hazerdows fonstituante in loachats, '

Disposal Coll Foundation

_m:‘nuwm\jnm\odﬂtd_:ln.ﬁu

Although not technioally part of tha disposal cefl, the foundation
provides additional beanfite for aystam performanes, The upper
layar |3 {1 to B B} mey be mocmpacted to provida alow
pormealiity foundation and to uniformly renin demage caues by
the site claanup. Incheding racompacted woll Tayar, & totsl of at
Sesst 30 It of 1077 om/fe aoil liss betwaan the baye of the cel and
tha uppermost aquifer. A vedoas zone monitoring ayatem is placed
in the foundaticn to.monitar changss in moisture and quatity it
wadosw flux below the cell, The 30 ft of clay or ite equivalent will
nct ax a geochermicat harder to attenuate contaminants that might
exit the bottora of the disprast cal. S

156

Provids an aguivatent of 30 fi of low permesbikity xoil under the
dispuons! call having an avsrags hydraulic conducthsty of iess than
10°7 amis, and at tasst 20 ft of urdiaturbad natursl 2oil. Provide a
zone far m vadose zone monitering system.
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TABLE 5._2.1-2 On-Sita Disposal Options

[ On Site Disposal Option

A diks containment aystam helding a
waeta eurry without treatment.

Advaniagea

Particularly suitable for cnntamlng
raffinata sludges.

Poar sbfity of wasts 10 gupport &
cover gyetam. Wil not maat RCRA ar
UMTHA atandards for wanta dispn:ai
Pot=nttel for atmoepharie
cantamination and intreder axposurs.

Hnn—cmrta_dnarizad poouritation of
waete at ground level but including a
bottom liner.

The bettom liner prevents laachate
frem exiting the pias.

Doea not minwmize leachate
genaration, Wil not eveet RCRA or
UMTRA atandards. Pogae s long-term
throat to the snvironment sid
intrucers.

Sanitary landis, considered bere to
hava a liner and minmal cap syatem,
but nea-enginasrsd waste placamsny;
and direct burial landfifle with only
minimal sover.

Sanstary landfile heuvs the same
components g5 & hazardouw wasts osl,
but bacause the wasts is lovs
hazardous, fastura redundancy and lack
robuatimas,

Eor the purposas unkles consderation,
it k4 araumed that landfl o is net
safficlant o comtan hazardous westa
or radioactive by-product waste.

Similar bo an anginaarad aell, bt waate
ie cottained in 8 rednforced concrete or
ateaf etructute.

Provides & incremsntal inprovemant
ageinat contsminant migration and
intruder sypoatiras if Fner eywtsma are
included, comparad ta an engthuarad
disposal ol '

Raguira longer design and cangtriction
achadulaa than an anginaered call,
Dificult to-gccammodate wagts }
fuantity variation. - Materigl pfacamant

in difficult dus ta tha vault shaps.

Caxlly, compared to an snginesrad
depoasl coll.

Caplcowver syBlema.

Ancillary requirermert for &n in sy
traatac wasts.

Provide protection from intrudars,
infiliration and sxpoeurs 1o the waals.

Building dabria and othar rubblo will
stk require diaposal. Provide
modeouate protection of the
eurraunding sodl or groundwater,
shoubd laachate rrngmte from the -~
traatad matarial.

m:waarsijcenneicdetablor. Ea
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TABLE 5.2.1-2 .Dn—Site Disposal QOptions {Continued)

Coneist of & multi-layered cap, carafully

placed and eompactad wasts, and a
bottont liner and laachata collection
and removal eyetom.,

mtusersijoannelodritables 5a

030934

Fimacbia - can be designed te
pecoommodata all waete types found at
Waldon Spring. Provide lang-tarm
wasis elorage to protest the
groundwater and to prevent latrusion.

I58

e ._4|

Costlier thar; all athar opliong, excent
vaults,
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TABLE 5.2.2-1 Results of Modified Value Engineering: Cell Siting

— e ——————
| Evaluation Criterin MWeight from MVE)

I
Mumber of Cells, 55 and VIT Cases (Ral. 122

Liat Alternativas [Final Ranking!

Advantages/Tiesdvantages Praf

| Parformmnce (34]: Surface watar Single Cef: 1 Adunntages: Singie aofi.

contral, glope gtabllity, aattament, ANl wastes, including rubble, Minimizes wolume of constraction
arogion protection, infiltraticn. will b in oo colk . 1 matariale. Maximlzes flexibilivy for cel!
Wimimize workar radiation and capacity to adjust to wasta volume

{ chemical exgrosurs 126); Reduce . changae in tha limited arsa svaisble.
coratructon wWorker exgposurs te : Simplfias construction, surveillancs,
radiclogical (ALARA) and chancal : maintanance, and syrfocs water

| contsminents from the dispossd . control, Reduces number of cabs
warte, Mot OSHA. ' being cpenad conaurrently. Easy to
Abfity te sdjust cell capecity {15} ' deigfe. -

H Flaxibility s opportumty for changing Dilendhvantages:
degign and construction to ] Incresaes workar radiation and

accomemodate changes in volumes, . chamical expowira. Inaresdes potantial
forme, and characterietice af waate . ' for ditferantist ssttiement. Reduces

| matariale. flexibikity for sxpansion of el

| Cormtriectability [14); Optimize watar i .
contrul, pubfic impest, traffic patterns,
duration, polutian control, and

] conatruction mathodelogy.

| Mintmize vohore of conmtruction
miaterigle reqiired (12): Balancs cut
and fil and minimize constraction

| materal quantitien.

| Utitzation of werrte material {11):

| Optimize usage in dappesl cell faatures
] and mintmize valume of wacts

. material.

mAusers\joannetedritables. S N 159
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TABLE 5.2.2-1 Rasuits of Mndlfted Value Engmeenng Call Sltlng {Cnnunued}

| Minimize surveilanos and maintsnancs
raquirea {10].

H Conetruction esguancing (7): Potantiol
ta adjust constryction sequandsng to
acoommodate other site acthvilas.
Aanthetics [7): Public parception,
ovaral height and sppaaranas.
Simplicity of design {6]: Mnimize
degign complexity.

Two colfs; One cell for CS5 or Advamiages: .
VIT materipl; second coll for all . Allowe sepacata dasigne for seporata
othar materiela. waste types. Essinr 1o uan difforant

: baes elevations to bast vaa sxieting
topography. Reduces workar sadiation
and chemical axposura. Alowe more
saquancing Hmability Than one osdl.
Dipcfvntages:
Aequires more constrction materials.
Requiras more coinplax design
aapecialy regurding surface water
aonirol fantures. Requires more
survoillanca and maintenance. .
Increasas Bow concantration batween
o#lle, increaned arsa of infiltration.

More then two cafls: One oell Advantages:

for each apac:ﬁt: waEts type or Easantiaily same ar two ol

form, alternative.

Dinnthvatyiges:

Diasdvantages magniflad ovar those of
twio calt altemative. May hawva
interfaranoe in wquammg

rmruesrsljaanneiodritebles Sa 160
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TABLE 5.2.2-2 . Observational Method: Cell Siting
Compoenent Prafsrrsd Expectad Candition Potantisl Deviation Probabillty for Qcourrence Effeat on Design
1_ Mumber of Cella, CS5 and VIT Caaae
Singla Cel. ) All waster, including CS5 or Locations of dasgnated Low. Coll capacity and time for cell
VAT waate, and rubble wilk ba cleanup sresa, and harizontal cloaura.

ptaced in one cell. and vartical sxtents of
contaminated goile. Hance,
_the totaf wohrmm of waste To

ke dispored of. ) .
e ——

.'ﬁéuﬂqm\iu_mw:lmﬂ:_lns.ﬁn | ) . . ] lﬁi




TABLE 5.2.2-3

. Liet of Potantial Deviations

1. Kumbsr of Calls, CES and VIT Cases

Data Quality Objectives: Cell Siting

030334

Locatione of designated claanup aress,
| and horizontsl and vartical axtents of
| contaminatsd sola. Hence, the tatel

Coll capacity snd waste placsment
procadures must be desigred fiesihla
anaugh to socommadate additional

What space will be availabla for
digpoanl of additional wastag?

MNeed all reguirad data to well define
the total velume of waste to be
disposad of.

valuma of waste to ba disposed of. wakte.

m:tusergijoannsicdritshlss. Se . . ) ) 162




TABLE 5.2.3-1

Results of Mudiﬁeg:l Value Engineering:

piat Alternativee

(Final Ranking]

030804

Cell Cnnﬁguraﬁnn.’ﬂpﬁmizéﬁm

——

Advanteges/Disadvantages

Prafarred Adtermathoe

Enhance slope stabllity (23],
fReduca aattlement [23).

Reduca infiltration |14},
| Call capacity faxibility (14): Haxitidlty
| and opportunity for changing deaign
ard conetruction to aocommod ste
charges in volurnae, farme, and
1 charactedatics of waate materale.

H Mirimizs voluma of conatruction
i matarisls [9): Balarca out and 1 and .
‘mininize congtructdon materal
quantities. Sirwkoity of design and
canatruction (B Minimize dssign and
consiriction compladty.
i Assthetica |81 Public percoption,
oversil height, and appsarance.

Excavate below grade:
Start an desp as powsible, if
the cell |& underlain by »
mitdmurn thickiess of 20 ft
of naturally oceurrng
materials with an agquiveient
aermeabiity of 30 ft of eoil
with pemeability of
107 cmisec.

1 Advantages:

Incroaese etarage capacty for a given
araa; reduce volume of construction
materals requirsd and enhance
padormance; a.q., slope atabifty,
sattiamant babavior, ard aroaion
rasistance, Ewcavation produces
matesial ko of which can ke uzed in
conatuction. Reduces cell hatght
resulting in redused visua impaat.
Disadhrmningoe:

Clogar to groundwatar table but doaa
not preclude meeting atate regulations
for eeparation from aquifar. Mare
cemplex design and construction due
1o liner, devwatering, acoesy. Above
ace minor disadvantages apmparsd to
resutting benefits.

Excavata below grade.

Allew baes plane of digposal
cell to deviate from being
.patalal to site topographvy,

2 Advaiinges:

Sirndar to incrassing depth of
axcavation, to a Tewsar axiwnt. Grastss
dewign and conatruction flexibility.
Leachsta eolloction oystem con ba
mara thoroughly optimized,  Cvarall
gits drainage more readily optimized.
More flesdbility in meating requiraient
for buffar zons abmwa water tabla by
cut and flll.

Dieaduniriages:

SimAar to inoressing depth of
axcasation.

muesrstijoannsicdritables. Ba
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TABLE 5.2.3-1 Results of Modified Valua Engineering: Cell Configuration/Qptimization {Continued)

‘Evaluation Criteria {Waight from MVE} | Liet Ahernativea [Finot Ranking) Advantagea/Dizadvantages ' Praferrad Alternative

Incrpase call araa within Achmnteges:

auitability aras fimit. Reduces coll haight, amd reduces
asttismant, increases stabilty,
decrannes visual impact, and [eseene
anergy use, Allowe mare Aeidbility Tor
volume adiustmente during
congtruction,

L H

tnerenpas inftration. Inorenses
conetruction matartals. Incrasaes
potertisl for compla grometry; ia.,
rmore cormars. Increasss land uss.

mi\sasrs\ joanneaiodritebles . Ga 164
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TABLE %.2.3-1 Results of Mﬂdlfted Value Engineering: Cell Cnnﬁguratmn!ﬂptlmlzaunn lCnntmuedl

Evaluahm l:ntuna Waight 'Irnm WVE) List Almnutlvu [Fimﬂ Flar\iningl
2, Patimeter Encnpadaﬂon Evstern {Raf. 53] .

Coll purformanca (21} reduces Claan-1i dis ICFDI 1 Auhmunn . . Cloan-fill dika.

‘ estilement, ingraase slops atekility, The perimetsr encapeuiation “¥Wialds good oversll periormance

and reduce radon fux. systam for the dsposal cell {etability, erosich, setlament, and
Increase arastonal rasiatance | 13): will be & perimater dike, robuatrmss). Reduces waorker

| Maxipmze long-term arogicnal conatructed using sxpeaurs. Provides additional sefaty

{ racigtanoo. Incresss tha recurrenca eotnpactsd uncontaminated margth against damage from -
irtarvel of precipitation causing gail and reck priar 1o the diffarantiel gattlements. Provides a
aresion. Winimize potential for gully placement of the wide buffar batween the esil surface.

1 irdtiation. Provide far longer P < 1.0 contaminoted matsdial. and the coptaminated matsdal.
poriod after cessation of malmmma ) . ] DNupdvantages:

| of vegotation, ard cell. ) Radquires & bigger damand for improved

{ |Pf) = Probability af Faiursl. . borrow matersl and possibly a longer
Facilitata joachate controt (15): construction ima. inovessas foatprint

) groundwater protection, raducs aran regulting in incraassd gover skea.
footpring, raduce Infiltration, fackitite

| intomal drainage Jaynut, facilitate No clear-tl dike INFD) 2 | Advenages:
autptde of coll obasrvation and contrel. . ) Aequirss ernallat footprint arma

Warkar rachiaticn and chemical L, .
. ’ ranulting in reduced cover anas.
) axposure {1 21‘. Raduce anat_mctbun Raguiras }oga constructan materiale
| worker capinaurs 1o radiolegiosl than CFE.
{ALARA]J and chamical contaminonts - Dilend -
fram the disposed wasts. Not OSHA. Ponsibln reducad performanc {slopa
Pullic parooption 193z Cell robrustnoss,

A atmbilty along synthetic linar in covarl.
anthatics, reducs height, waste - Greater wolkar sxposura.
iwolatien, viecaral avalugtion, gut : .
H reaction.
| Minirmize meintsnance (7): Buring the
j period of aotive inatitutional contral,
roducs the aost and mnd for cover

m:\uu&rn‘l.jo;lmu‘l.@dﬂtnhln,ﬁa _ . 165




TABLE 5.2.3-2

Cufl Coﬂﬁgura'hcm

Minimum axecavation

Waete Storage Volumrms .

lmihun cu ydl

Waxte Thickneee
L

Da0daa

Total Cell Thicknese™'

lﬂ]'

42

Summary of Waste Storage Voluma, Waste Thickness, Cell Thickness, and CFD Volume

CFD Volume
lmillbon ou wdi -

Fartislly below grade

agjaqt

Mﬁmn pxavEHoa

AZ

[n) To':nl ool thickress in aqual 1o the aum nofad. 'E-ﬂvthlnk coll cover, the wsm and & & 5-fr-thick basal Hner and lenchats callaotion sywtam.
b  Dua 1o & stop foundation for the partinfly halow grads cell configuretion, the thicknesn Isft of the dlash refers 1o the thickneis on ths aastern haif of 'd-r& ¢u1l. whnrnn tha

Partially below grada

thickneag right of tha ofash refara to the thicknees on the westerh half of the esll.

mﬂusemﬁounm\.odr‘htnhlu.ﬁu
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TABLE 5.2.3-3 Observational Method: Cell Configuration Optimization

Componant Praferrad

1. Cel Configuration
Balow grade axcavation, The ool is underlain by &

: . minimum thicknase of 20 ft of
naturally ocourring matariale
congigting of Farrelviaw clay
and chay till which ratard

| ' contaminants in a manner

aqulvalont to that of 30 H of

aoil with 3 parmesbility of

1077 cmjsnc,

m:\uaemmunm\nﬂr\tﬁhlu.ﬁa

Expacted Conditinn

Potential Deviation

Fart of the faotprnt arma ey

net miest the minirmum 20-ft
thicknees raquirarmant.

167

Probabikity for Occurrance

[ eteotonommon |

Medily footprint, Le., reduca |
footprint area or move gzl |
footprint until the rmininim
thickneas requiremant i met.
Reduca depth of axcwvation in
graa whare the mbrmun ,
thicknees requirsment ia not |
riai. Remowe and replecs or-
amend soils in order 1o lower
the ealf parmeabikty in aros
whare tha minirmum thickness
racuiremuant in not mot.
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TABLE 5.2.3-4 Data Quality Objectives: Cell Configuration Optimization

1. Call Configuration

Part of the footprint area may not meat
 tha minimum 20-ft thickneag
 requiremant.

musarsijpanneiodritables. Ba

Will have to reduce tha Footprint ares.

Will raducing the Toctprint area regul? in
inzraasing the cell height? Wil the naw
il have enough room ta stors all
waslan? '

Maesd topographic map, sybstrata |
isopach contour maps, and the new
calf configu ration,

Vil have to mova tha faoiprint area to
a now suitable Jacation.

Should we study other poasibls.
attarrativaa? :

Maed topographio map, sybetrata

_inopach mapse, and baundary of new

arenn baing studied,

YWl have to remove and replacs of
amend ecile in ordet 1o raduce the aadll

| permesbility -

Wil the replaced o amandsd soil layer
bo considarad me part of the naturslly

OCCUTTIngG matarin?

168

Nood teoratory and In sitw ecil
patirmabiity tast dats.
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TABLE 5.2.4-1 Results of Modified Value Engineering: Cell Foundation Design

Evaluation Critaria (alght from MYE)

List Altornetives

Celt Foundation Design HEst; X%

Advantages Micadvaniapgas

|Finsl Ranking]

Protect groundweier {13}, )
Comply with regulations (104: Meet

H Foderal and State design raguiremesnts,
in partioular, the 2] fi ssulvselency
radquirsment (State’s Clauss 1),
Support oall 9% Provide foundation

i vtability, minimize sattiernant.
Damonatrats performenca {5}

| Facilitata and sxpedite

| charactarization, wialyss, testing and

l modalling in the design procass and
demonstrate ti achmasl peers the
parformance and intagrity of systarm.
Focilltata surveilance and maintenance
{3); Faciftate monitocring and

| rsssuremant of kong-term
el ffeundetion/groundwatar
performance and protection, Fadlitate

| contingencny repair of ool or -

| groundwater restnration.
Maturst proosse replication (3}
Maximize wee of banelicial natursl
pracess arcl work together with

| natursl Byetaim.

Roamovs and replace,
Remove part or all of
matarials end raplace with
sedected land poasicly
spquenced] snglnsered
layers.

Note: Excosvation of
contarinated matedsl snd
fourdationfutiliting is required
for el five altarnathoes.

Advanteges:

Easgiest to demangtrate performance by
controlling enginearsd matsrial
prapertine. Comphss with tha State’s
Clauvaa It reguiation.

Dimndvantages: . .
Raquires more complex foundation and
- lagchate colisction systom desigra and
constructian. Raquires extenmsive flald
and isboratory data. Haes significant
emdranmental impacta dua o borrow
matedal requirerments, Expensive,

Remove arvd amand.
Kerrove part or all of the
_smatariale, add, adimbature o
amprove the physics
propertiies or chamistry amd
raplaca.

Aduantages:

Eaniast to demonetrate performance by
controfling snginssred mutars
propoertien. Compkes with tha State’s
Clauas 1 ramdaton. .
Diwwdhvuiriage: :

May encounts: difficultias in mixing
differant matedals. More mpansive
than rermove and replace.

Ramova and replace.

m:\uuu\jmnﬂcﬁtnﬂu.h
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TABLE 5.2.4-1

Radua grada.
Place additional materis to
incresve tha thickness of
foundation materale, and
thereby the distanee 16
groundweter table, or
decreass tha overalt
eruivalent perrmeabiity of
bagnt tayerg

C30994

Rasults of Modified Value Engineering: Cell Foundation Design (Continued)

Advanteges:

Compliaa with the State's Clauss il or
Il regulations. Simplar dasign and
construction of the dieposal el
including tha fitwr and lsachate
collsciian system are simpler.
Disadvantags: . L.
Vary axpansive to conatruct dus 1o
large volume of additipnd materisl.

AL grade. )
Placa call foundation at
maatitg grawnd tevel with
minimum grading
aparalions.

Advemtages:

Compllaa with tha Stace‘s Clause lI
regulation. Deslgn and construetion of
tha dicpoast call including the finar amd
leachats collagtion system ars sasiar.
Hasdvantages:

In witu satsbilizatior.
Inject, mix into, purmp into
axigting matanisl, grout
chamical or wther liquid/sokid
in order 1o improve
permeability, strangth, and
chamistry.

Difficult to demonairate parformance.
Advantages:

Dewign and construction of the
disposal call including tha lirar apd
leachate cobection aysiom nm sasier.
Disadvaming:

Difftcult to demonstrate performanca.
May anoounter difficultias in tmixing

different matarials.

m:mm\hunm‘i,adr’itnblu.ﬁn . lTﬁ




TABLE 5.2.5-1

; Short-termn parformance - Contaln and
| coHect Inachate during non-agquiibrivin

"} Row conditions period.  Aflow

monitoning of lwachate quality and
quantity.

L.ong-term parfarmance - Allow
- aquilibrium laachate flow to et
pottam of the cell ar provide an
altarnative. {Equilbrum flow &
 ateedy-atate flow oqual to tha cover
N flux). Monltor vadaas Zone meiviura
eontent and quality prior to leachats
| tagving call. Provide sdded ettanuation
i of Inachats conatitusnts. Prowvids
| added apacific retentior storathvity)
d for leochaia. '

‘Pravide redundancy for sach
] Tuncthoning componant ci tha len::h.arber
| collectionliner systam,

| Ba covt sffective, providing additicnel
protection or muuuuml muuramu tor
the nddad coet.

I Mnirmzu lha nasd for maintenence of

tha finer systam and rifimize the
) requiremant far monitorig.

Mo linar, o LCRS.

Urnable to collact m:rnstrllcﬂm or

0ANSDY

Results of Modified Value Engineering: Liner System and LCRS

Aﬂvamagan.imsad\mnmgns

Advantages:

Minimizes potential for leng-tern nasd
to oollect izachate. Mo maintenanca aor
monitortng required.  Lowest cosl.
Dinadvantege:

trangiont drainage. Provides no
additional protaction of grovnduwater.
Rofies solaly an other faatures for
groundwater protection. Mo
radundancy.

Single linar without LGRS,

. ahert-term protéction of the
| groundwetar. Mo redundancy. Wust

mi .

Low cost. Briafly rotards migration ot
lanchate. Mulntensnce and menitodng
ars minirzad.

DHendvmiviages :

Mey cruse "hathtub effect™. Only very

reby on othar featuran if finar breach
ocours. Costfrenefit ratio ie poor.

Double nar with two LCRSE.

mwEarstjoannaledritetdas. Ba
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TABLE 5.2.5-1 Results of Modified Value Engineering: Liner System and LCRS (Continued)

Advantagee/Dipadvantages Prafarred Alternativa

Singla linar with LCRS. Advantages:

Good short-term parfarmance.
Minimizas potentipl for the Bathtuh
affact. Good to very good long-temm
performence. Costfbensfit rabo is
good. :
Disathrunisgas: ]

Dioee not provide redurdanoy of -
individual stements in tha linsrLCRS,
Doea not allow detection of keaks in tha
primary liner prior 10 laachate sadting
the lowermout lirsr. Difficult to
maintain or repair.

Bouble ¥ner with two LCASe, Advantages:
Vary good short-tarm parformance.
Very good long-tarm performanca.
Mlows dataction of agke in the primary
"livar before loachete exits the Fner
syotem. Provides redundancy of eft
starments of tha Enerdeachate collsction
* eystem. Mant cost effactiva.
Eliminaten uncontroled a1 of leachate
] frem the dispoeal call, Redundancy
raducer the potentisl need for rapeirs if
failure of the g#imary lirer andfor LCRZ
a0CurE.
DHead g ez
Requites additional muintenance and
monktoring: Difficult to impeoagibla 1o
rApair.

m:lusergijoannaicdritables. Ba 172
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TABLE 5.2.5-1 Results of Modified Value Engineering: Liner System and LCRS {Continued)

i = - ——T
T R Profonod Aomarve____ |
' Mare than two linere, more than two Acdhvariiwipes!

LCRSe, Muxiimizes the potantial 1o restrict i

mavenent of leachate cut of the : |
o bottam of the cell. Excelent shart-
i torm and long-term performance.
‘ : Masdrmum redundancy of faatures.
Diamivantages: n
Not cost effactive, Little ig gainad
theough additional redundancy.
Requires ths most maintenanca and
menitating. Difficult (o Bpossible to . .
AP, . 1

I ——— v — e e
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TABLE 5.2.5-2 Observational Method: Liner System and LCRS

] Gouble finer with two LCASS.

Expaciad Condition

Mon-equilibrium leachats is
generated and collectad or 30 yr
to B0 yr. Laachate flow than
reaches aguiliprium with cover
flux.

Potential Ceviation

Leazhate generation period ig
ghartar. Loachats generation
period iz longar,

0303394

Probability far
Coourrance

Muedium

Medium

Effect ah Dasign

None.

LERS hae ability to function for
well over 5O yr, There ke
inzranssd rehance on redundant
LCRS. Attenuation of leschate
may ha acoomphabed by sy
natursl clay somponnania of the
finar syatomn. The collaction
and tragtment pafiad is

Linar and LCAS function until
non-equilibrium laachaca in no
lotger genarated.

Linera feil before LCRS.

LERS faile bafure finer.

Low

Low

axtandad.

Mona, Tha LCRS will function
with rsduced affectivansas,
Attonuation of lsachate
cormtituents i still provided by
tha foundation woile.

If a porion of tha LCAS faife,
adiscent aroen of the LCAS wilt
provida msdundanay after eoms
higpd buildup. H the aentire
LERS faile, tha Ener will
eontinue o contain leschate
andd xeparats it from the
groundwetar.

Cowvar minimizes infiltration.

Covar doss not minimide
infittration.

Low

Mone. LCRE will continue to
collact leachate.

mausersijoanneiodritables 5a
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TABLE 5.2.5-2 Obssrvational Method: Liner System and LCRS (Continued)

[ ———0 . . - Le - ot - -- - -
: . Probashility for ;
Componant Praferrad Expocted Condition ~ Fopential Deviation {ecurranoe Effect on Design

‘ Acwe frem the LCRS ere ernafl, Flowwn are larger than anticipated. Low A aafety lactor is grovided for

decreesing with tima, flows in wxcess af thoee I
- coniderad reggpnable. i fowe
! : : . wxcend even thase rates, &

: ! head will huild up and Toroe
; ) flowy from tha LCRS. Responoa B
i _ . . . maBslres can be inftiated te
- _ ) . . . : . o dutermine the cause snd I

i ' ’ ) e R ’ -ramediate the problem.

LGRS colects lanchate and 1 Prmary liner faia during : Low Tha redundant LGRS will datect

| pregipitation inflowe during the canstrustion. the linar failure and witl collact

| ' construction parlod. loachata and procipitation flaws

I : : undil remedist massurea can’ba
taken. .

m:mm\junrmu;hw_mnhlu.ﬁa . . : o . 75
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TABLE 5.2.5-3  Results of Modified Value Engineering: Liner Components and Configurations

Prevant lsachate from arterirsg linar.
Pravant léachats from axiting bottom
ot linee.

| Short-tem perfarmanca {0 yr to
S0 yrl. :

| Long-term performance (560 yrb.

| Chemicet compntibility with leachate.
Minimurn wveluma,

Liat Altarnativas

Advantages:
FML alone [s excellsnt at pravasnting

tasmn pearfarmancs s very good.
Chamical compatibility is etas very
Disnshraiimges: ,

Poor at praventing leachate from
axdiing tha bottom of tha liner aftet
sniaring liner, Leng-tenn performance
i unknown, hut sseumsd marging ot
bewt. ’

leachate fromy enterng the kinar. Short-

Ag g result, FMUCCL and FMLIGCL

FWL/CCL {companted cley linark
compoaita kner.

Advantegns! .

Excollant at pravanting lopchate from
ettanng the Anet. Excslent ¢hemical
compatibility with leachats pluy
attopurtich, Good ghort-termn and fong-
tarm parformanca. Good at preventing
lenchate from axiting the bottomn of the
liner.

D advantage:

Not all laschate can ba prevanted from
axiting tha bottom of the liner. Long-
term parformance is lass than short-
tavn dus te uncertein FML design life.

Profarrad Alternative

Prafarrad sliternatives are
FMLACCLFMI, FMLESCLICCL, and
FMLAGCLFML with alf three econng
assantially aquat. Howewver, thay
appaer (o ba over-conaervative . with
thelr tadundant componatite,
FML/CCL and FML/GCL ava alan
congidared ta be scosptuble proferred
altarrative, :

ara both selovted as aqual preferrad
altornativey bagsd upon coathanafit
ratle. ’

Ues FMLAGGL for primary inar to
minimize volume occupisd within the
dispowal factlity.

milusorstjanneicdritshlee. 52
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TABLE 5.2.5-3  Results of Modified Value Engineering: Liner Components and Configurations {Continued)

Eveluation Critaria Advartegea/Dsadvantages

FML/GCL {geosynthatic clay liner) Advaniages:

compasite liner, Exosllont st preventing laachats frorm
antening liner. Excellont short-term
parformance, Excellant chemmical
compatibiity with leachete, :
Dlaadvamtapes:

_Leng-term parformance ia hampered
due to thix Iiner. Leachate has only @
ahort distance to trawel befare it can
soat the Bner.

Aivantages

Vary good at preventing leachata from
axiting tha hottam of the tiner. Very
good long-tarm performands and
ohemical compatibifity with leachate
plue attenuation capability. %hort-term
parformercy is lass than optimum bt
| | ) satigfactory.’

1 ol ' Diesdvantages:

| _ ' _ : | Marginal st prevanting teachate from

- afitaning the linar.

GCL. : Advantages: _
Good chemical aompatidity with
lenohate, Satisfactory ghort-berm
parfonmancs.

Dinsthmbtages:

Poor st praventing Iaachate fram
snturing lines. Marginal long-term
parfornance, Marginal at pravening
leachate from axiting boitom of the
linar. Cwadap/seaming tachmiqua,

miuseraijoannsiodriiablies. Ga g . ! ?.T




TABLE 5.2.5-3  Results of Modified Value Enginearing: Liner Components and Configurations {Continued)

FML/GCL/FML corpogite limar,

030934

Advantagos/Diradvantagss

Audvmiytugen:
Excallant at praventing faschata from
sntaring or exiting the liner. Excellent
chemicsl compatibility and short-tamm
parfermanca.

Tleadvarringas:

FMLe will degrade owver the langer tsm.

Pratarrad Altsrmative

FML/GCLACCL cowgposita liner.

Advantages! .
Exoellant #t prevanting jenchate from
antarng or exiting tha linar. Excellent
short- and long-term performenca,
Good chemical compatibiity plus
attoruation,

Dlaadvanteges:

FML partion will degrade with tirna,

Gravel.

Good long-tam parformance., Vary
girod chemical compatibility.

© Diaxdvantages;

Poor at prmnthﬁ |aachats from
entering or axiting linar. Poor shart-
term parformancs.

FIWHL/CCLFML componsita liner.

Axtvwivtagen:

Excellant at preveanting faacheta from
siitanng or mating the liner, Exasllont
shar-tam: parformance and chamical
compatibiity plue stteruation,

THasdvantiges:
FML wili dagrade with tims.

m:'ﬂusurl\iuahnu'l.edﬁmblu,.ﬁu _
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List Alternatives Advantages/Tieadvantages
BHumen lasphalt), Advanisgas:
Good ot preventing leachsts fram
entering the lirer, Vary good shart-
term parfommence, Good chemical
compatibility with the laachate.
Dizschrairtages :
Margiral at prevairting leachate from
aviting the bottom of the liner.  Foor
tang-term parfomance.

Partland carnent concrate. Acbrarrbiges:

Excellont short-tamn parformancs.
Moderate chemical zapability with
loachata. '
Diesdvantages;

Murpinal st prevanting leachate from
snterng or exiting liner. Marginal long-
tarm perf oTnance.

Epoxy tealant. Adwantvg ae:
| Emcallont at pravanting leachats from

enterimg liner. Excellant ehost-term ’
parformance, Satisfactory chamical
campatibility with leachse.
Db v L s
Poor et praventing leachata from
aviting bettomn of liner, Poor long-tarm
performanae.

Mo linar. Acbwarta ges:

Churvdoat compatibility problems
nonsxaatent.

Disadvaninphe:

Pcor ghort-term parformanca. Doss not
prevent [aachate from antetifgg or
axdting liner.

msesrgijoanneicdstablen Sa ' ) 179




TABLE 5.2.5-3  Results of Madified Value Enginesring: Liner Componsents and Cnnﬁgufau‘ons ({Continue)

| evsumoncowie_ AdvantagneiDinsthantage

Groutad soil.

030854

Prafestad Ahlarnativea

Advantages:

Goed chamical compatibifity, Fair
ahort-tamm parfamanca,

D advamingme:

Marginal to poor prevention of laschata
from sutaring Aner and long-term
parformance. Poor at proventing
Inmchata from puiting bottomn of kiner.

‘Chamically amended £ail.

Advatrisgas: o
Good chermical compatibility. Fair
short-tarm parformatice.
Dimnfuantages: )

Marginal to poor at preventing lsechata
from antering liner and long-term
parformance,. Poor at preventing
laachnte from axiting the bottom of the
Tirvle. '

Steel plates.

. m:\uasrsljoanneicditesnlos. ba

Advwnbages!

Excallant short-term parformencs .
Excallent at preventing leachate fram
antering finer. Very good chamibcsl '
acmpatihiity with leachate. Good leng-
teurn parformanca.

Criyadhvantsges: .

Poor at preventing leachate from
 mxiting bottomn of finer.
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TABLE 5.2.5-4

Expected Condition

Leachate ie generated it '
significant quantitiss over the

ahori-term [apprasxamataly 50 yo.

Fotantin} Deaviatlon

Laachats is not gensrated in
gignificard quantitios over tha
shori-tarm.

030394

_ Observational Method: Liner Cbmpﬂnants and Ennfi_gu'ratinn.s

" Proteability for
Qoourrenoe

Medium

— — .

Effact an Dosi

Mo adverae allact. Daslgn
ande up baing mMare
* cormanyative.

Laachats ganamation rate drope
significantly 1o & gtondy kng-
temrn rate sitar about year 50.

Leachate genaration rate doea
ned drop nignifiganty aftar about
50 yr.

. Nedam

FMLs may or may not be
functioning affestively.
Howaver, the clay componante
of the livera will continue to
perforn watisfactorly. Tha
QL componeant of tha primary
linar wil probably irvade the .
redundant LCRS drsinage layer.
However, the LCRS will :
gontinus to fupction, sa will the
redundant LCRS 1o'a kmited
axtant. .

Actual leachate is aceurateby
rapresontad in the Uner
compatibibty teats ongeing o8

part of Supporting Study Mo, 6.

Actual laachate i mora
aggreasive than that used in
testing - N o

Astust Inachate is logs ngu.rnni-.rq
than that ussd in tegtng.

hadivm

An sxtrerms cass waukd ba total
degrndﬂinﬁ of FiLe and

" inareaawd perrmasbibty in the
aompacted clay and
gamwﬂhuﬁn clay linara.

No advarse offect. Deaign
coneanyaliem I& enhancad.

FML will dugrade 1o an
tneffactive stete after ehout
= T

FML will dagrada to an -
inedfective gtate before 5O yr,

FML will no1 degtade 1o an
inaftacthve atate after about
B0 wr. .

Madium

Compactad clay and
gonsynihotic clay Fnar wil
continue to fanction. As noted
abovs, the LORSE wil wiso
contines to perfomn well.

.Ho-aebvares effact. Dasign
consansatis ¥ enhanced.

;n:immkjunnm\udmdﬂqua:
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TABLE 6.2.5-4 - (Observational Method:

Component Preferred

- mclusersijoanneiodritables. Ba

-

Expeoted Canditicn

Cigpresl zell foundation
gattlements may reedl in
significant setidemeants in the
knere.

Lingr Components and Cnﬁfiguraﬁu

Potantisd Deviation

020994
ns {Continuead)

Probabifity for
- Pecurrahce

No significant seTtlemanta in the
liners,

Sottlemente ara exceesively
iarge.

" Low

Aa the gettlermant magnitude
dacrapans, the rigk of demags
to or fadure of the FMLa and
GCts decraases. Thersfore,
aafety fACTONE inGranss.

Large sotdamants will damage
the FMLa and may caase foilure
'of tha relatively thin GCLa.
Howevss, tha thisk compaoted
clay component of the :
wocand sty ey i sxpectad 1o
pravent totel Sner faiurs,

Disposal coll in filed to capadity.

Exooss spacs la eveilabls within
the c=il. .

182

Medium tow

QEL was choson e the naturst
companant of tha prmary Kner
to conearva £a capacity. I
ooll capadity ia not @ concem, a
CCL eould be used. TCL alua
hae additional mttanuating
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TABLE 5.2.6-5  Data Quality Objectives: Liner Components and Configurations

oL —

L a———— T

Liot of Patential Deviationa CGoee Potantial Deviation Effact Design? ! Specific Queslione to b Answered
—-— - ———— = e — —

Laachate ie not gansarated in Mo
gighifieant quarditias over tha
short-iar.

ota Collection Activities

Laachate ganeration rate doss not | Yes | ’ Dwterming tha estimatsd leschate fow Supporting Study No. 4BE. '
drop eignificantly after about ratee over tima. t
50 yr.
Actusl Inachats is more Yas - - Perform lirer cormpatibility teste using a Currertly being performed as .
aggressiva than that uasd in ' truly rapresantative leacheta, Aleo, i the part of Supparting Study
teeting. : leachats calclunrich, tharsby poritg a riek | Ne. 185,

' of increasing the permeaabiiity of tha clay

sale?

Actunt Iaachate ie ives aggressiva Ha
than that vead in taxting.

FML .will degrada to an inaftective | No
state bafoes S0 yr.

FML will not deqgrade fo an MNe
inaffactive ctate bafors 50 yr.

Mo sgnificart nmame;nts in the Mo,
Nnars.

Lirer asbilamants are axcaasively Mo
arge. -

milugerijoanneicditables Ba - . 3% 3




| ALARA parmeshitity.
Maximum lopgevity lextrapoboued).

N Tensils atrongth to withetand eiregess
due to downdrag of waete and sali-
B wakght. '

Chemical regatances to withatand
{ chernical attack by lanchate.

Cuality veaming mathod that in sy,
toatabla, and relisble.

YWaatharing rewistence tp withstand UV
degradation, oxidation, and extrams
| tampargturss.

TABLE 5.2.5-6 Results of Modified Value Engineering: FML Material Type

List Altermatives

Smeoth high density polysthylens
{HDPE).

. 030824

Advantagas/Digadvaniages

Prafarrad Alternativa

ﬂw:

Excellant chemioal rasietancs.

tow permeability. Adeguata teneile
strangth. inaxpenciva. g
Dleadvamingeas: "
Patontial atrass cracking. Cofnplex
snaming methed. Poor Triction.
Thammnal expansionfoontraction, Poor
punciura fasistance.

Reaagnabla longmvity. Testable xeame.

Taxtured VLDPE ecared highaet.
Howsaver, the Imal eslection I8
dependent upan the resufts of the Knar
compatiblity teeting, which is
ongoing. As rasults bacome wvailabls,
altarnatives may b aliminated .

Texturad HDPE.

Advaniages: :
Samep aa for mrwoth HDPE plua
axoollont friction.

Dlsachvanhngas:

Spme g6 for smaoth HOPE axciuding
friction.

Frictian batwesn FML snd adjsoent
matarial to enhance gida dope
etabiRty.

l Punctizre resistanos.

Folyidnyl chloride (PVC).

Advantnies

Easy to zamn. High quality sesins.
Inexpansive. Good tapaie strongh.
Low permaability. Good puncturs
rasistanca. : :

Disadvaminges: .
Lawa then optinan chamieal

pour weathering resistance and

reiatance. Moderate lomgevity due to

cuidation when axposed. Poor frictlon.

m:tunrs\iunmn‘mdﬂtﬂu,ﬁn
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- 330934
TABLE 5.2.6-6 Results of Modified Value Engineering: FML Material Type (Continued) '

Evaluation Criteria . Liﬁ Alternativer Advantages/Glsedvantagos

Frefarred Alarnative

CHormeulfonated polyethplans (CSPEL Advantagen:
Vary good chamical reeistance at
maderata temparaturs, Geed | -

. lonpevity, Good teneile strangth. Easy
| o 1 to e=am. High quality seams. Low
permashility. Excellent weathering
: reaisiance. Excelfant resistancs 1o
: . tharmat expansionfeontraction.

Poor frivtian. Prabsbly most sxpensive .
option, Perfarmancs degrades in high

" geenporature amironmants, Feir - '
punciura resistenca. Blocking (or
stiokinacal ococurs under high

; temparatures.

* Smooth varylow-density Palyathylana Advantages!

MVLDPE]. Spmes as smacth HDPE but hax
sxceilant slongation and punctursa
| . _ ; : rasistance. ' '
! Disadwantages: N

Same an amocth HDPE axeluding . .
puncturs régiatancs. Hee somewhat : ' i
. ] reduced chiwmical resatance compared ’
i . . - | 1o HOPE,

Textured YLOPE. ' Advantapes: - . '
i Saira g srnooth VLDPE plua axcelent :
: friction. .
: 1 Diesdvanisgee: .
i T Sama as smooth YLORE exchuding
i ' friction.

e wersjoanneicdritables Sa ' _ ' 135 : . _ 3




TABLE 5.2.6-7 Observational Method: FML Material Type

Textured VLCPE is tha
prefiminary cholcs.
Howeyar, final selaction ta
dapandant upen the rasults
of tha Liner Compatibility
Tests [Suppetling

Study 26).

Q30894

miusereljoannatcdritables. Sa

jepracanted by accelarated
tosting and axtrapototed data.

th_qn axpacied.

186

FML.

Probability for
Expected Condition Potential Dewiation QGourrencs E'Huut on Design
—_— = rm: b
Actual Isachata is accurately Actual leachate under operating Low Although thers i reascnably
rapresentad by liner cornnpanhlht\r conditions in mors sggressiva high confidancs in the charical
1ant laachats. then anticlpated. regigtance of. the FWIL, an
) . sxtrema effect could be total
Actual ieachate is lass aggressive : dagradaticn.
than snticipated. . " fefeddlum :
' Nona, Safaty factor In
] ircraasad. :
FML will not be exposed to high | FMK. ie axposed to high Low | Blosking and possitle
temparsiures. temparaturar, 1 dogradation acewr in CSPE.
Propiar censtruction methoda and Impropsr conetrustion, Madium low Effactivonoes of FML dasign
M will be implomantad, protsction, or propavation will bo lurgely nagated if prapar
inchuding xubgrade praparation muthods. mathods are hat utilized.
and FMAL. protaction.
m lorsgevity in ancuratehy FML longevity s signifigantly lass Fodiam Acculsrated tasts and

wxtrapclated design ke are the
phly avaiable meane of
pradicting FML longewvity. K
lorvgeity & ie lesa than -
antivipated, the FAML wil not bo
functional throughout ite dasign
life. A poesible solistion is ta
inorenva the 'Ihldmeu af the
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TABLE 5_.'2.5-3 Results of Modified Value Engineering: Natural Material Linars

| Cost and Eaes of Conetraction (2

| Minimizae the time and sffort, thue cort

| ir inetalling tha finer,
Permeability (14): Characteriatic uf tha
liner to eerve aa o low-parmaahility

d  hyctraulio harisr.
Machanioal Cun'patituﬂw 3): Ablivy

| 1o maintain {ta intagrity during and
after expopura to ghott-tammn and long-
torm techanical atreagas.

| Chemical Compatibiity (1681 Physleal
and snginmeting proparties of the Reer

| ramain essentially unchanged aftar
mxposure to leachats or wasts
matoriela.
Ductiity (12): Flaxibility or ability ta

{ prevant cracking from dasiooatinn,’
foundetion settemant or sntaraction
with fsachate or waats metaristy,
Easa of Obtantp Agresmants with

| Government Agenoies (23:
Regulatory Compliance - Fadarat,

i Stats, or Clty Goyesment daaign
Tepliramants,

List AlternativaeiFinal Ranking]

Compacted clay liner (CCLI: A
hydraudic barrer constragted
by compacting law-
parmaability fmatenials
legeantislly clayey materiale}
to 2 ft to 4 {I in thickness.

Aduwambsgns:
Too thick to puncture. Large leachate-
attenuation capacity that cen function
ae geochernical barrier. -Aalatively long
contairtreant time, Agreamenis with
gavarnment Bpencien ansily abtalned,
tarily sccepted by public. Paesibla
utilization of or-gita goile if bl owv-greds
disponsl facility option is chpaan.
Dendumirtages :
Thicknass takes Up SpacH.

Cartruated with hasvy eguipisant.
Slow construction. Coat is highly
wariable. Raguires sslected horrow
pources, Site-gpacific data on soila
naaded. Often requires teat pad.
Rulatively ditticult to buidd uniformiy.
Suhject to potedtial eracking dus to
movemsnt, of drjng and wetting.

Compaated 'C.iw Lirar {CCLY.

m-iusarsijoesnnalodritables.Sa
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. 030994
TABLE 5.2.5-8 Results of Modified Value Engineering: Natural Materigl Liners {Continued}

Preferred Alternative
— rrm— s e
Geoohemical harriar 19): Liner may Geosynthatic clay liner {GCLY: Advamtages:
function as gn sbecrption medivm te | A manufacturad knar Thin: littls gpmes is taken. Light
i attemats of ratard the spresd of consiating of 4 thin fayer of gonetruchon eguipmeant can ba waed.
| chemicet contamlnant, in sdditlon to clay gandwiched betvwssn two Much faster congtructon. More
ita basic function ax a hydrauic bamer. | goeotextiies or glusd to & pradiztable cost. Manutactursd
: gaoinembrans. Currently product: Data available Iquality.
- § Public perceptian {12} Public mantfactured GCL producte controll INo berrow armn nedecd).
accaptance of the liner dagign, include: Bentofix®, Easy to buiid. Relatively low
including ratarial typa and methed of Bentomat®, Claymax®, and permashility. Soma salf-heaking =ffact
| placement. - Qundeeal™. if cracking ocouse prict to saturation.
! CHentfviirtages: .
Posaibia te ba damaged and punctured,
Smai Isachate-attanuation capecity.
Shortar containment time, Difficult 1o -
ochitatn agreermants with goveminant
ogencies. Difficult to be socepted by
public. Hentobite may roact Mo
sdvergaly wath leachats thar regular
claysy aoils.

m:lugersjoannatodritobles.5a ' ' 188




TABLE 5.2.5-8 Results of Modified Value Engineering: Natural Material Liners (Continued}

m:userstjosnneiadritables Bo

LIst AlternativeelFinal Ranking]

Compacted bentonite amended
goil limer: A hydraulic barrier
conetructad by ocompacting
acl mixed with appropriate
proportion of bantonite to 2 ft
to 4 fi in thickness.

020994

S | T

Advmniages:

Too thick to punciure, Relatively larga
Isachate-attonuation capacity. Long
containment time, Relatively easy to
uiptgin agreamente with government
agencias. Relatively easy to be
acoeptad by public, v
Dimadvantages:

Large thickn#es takae Up space.
Constructed with haavy aquipmant.
Slow constrzetian. Cost is highly

" warigble and ig moat kaly vary
sxpensive. Sita specific data on andla
nandwd. Taet pad is recuired. Vary
difficuft o build unifarmdy. Duat
control in raguived during neixing
procass. Bentomits may react moro
advaresty with ieachate than ragular
clayay soils.

189
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TABLE 5.2.5-9 Observational Method: Liner

Compenent Preferred

Compactad clay [Enar (CCL).

Lompoalta liner functions
proparly thraughout the design
lifm.

FML foilr baforw clay liner.

030294

Probability for Occurmance

Atterustion of lsachate
aecomplished by clay Hoer,

Clay liner failg bafora FML.

Increme rdiance on
redundant LERS, if a double-
liner syatam ia adoptad.
Attemsation of Isachats

Accomphahed by fourdastion

sails, if » gingledirar ayatam i |

adopted.

Both FML and clay liner £l

Incraass relianca on both
LCRE and redundant LCRS.
Atenvation of lesohats
accomplished by foundaton
waolls.

Combination of gasnat on the
N ool wide elopes and granular
matarial on tha botbom.

Loechete cen flow through the
wasts down to the bottormn of
tha esll. If the side slops
LGRS dratn material is unshis
to oarry leachate flow, the. -
loachate will etill ba able 1o

_rigrate down to the bottom of

tha cak.

Laachate ia unatle 1o mova
throwgh the wasts down to
tha cell bottom. After
depradation of the side alohs
drain layer, tha feachata
ancounters tha side slops liner
and hagina to pond. The
ponded lnachats is unetle to

migrate downwerd through the

waete to the bortom LERS
drain layer,

The affact of pording within
the waste wauyld creats the
undneirable bathiub offact
that may faad to Inachate
usaping through the desn
diker. Such s scanario would
takally akmirate the need for
LCRS wh avan the bottom of
tha call because the leachais
eould naver migrate down to
it. Howaver, sslactive wasts
placoment may halp pravent
gtich AR ceourrenoe.

Leachate characteristicx are
not gonduches to biclegioal
growth of chamdcs
praalpitatian,

Leschate promotes blologioat
growth or chamicat ’
precipitatien.

Low

Biological growth and
chemical pracipitation can
craata clogging of the drain
laywre sl materialy .

muanrgyjoanneiodiitables. Ba
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TABLE 5.2.5-9 Observational Method: Liner {Continued)

Expacted Condition

C#l ride slopee below grade
are stespar than 3{H: V.

Cof gido slopee helow grade
are flatter than 3(HIAV).

030804

s . -
_ Potentia Deviation Frobability fot Qocurrences
= — -

Madlum law

Mo sdverge wffect, Howawer.
flatter gide slopae woldd altar
the MVE ecoring to make
granukar metsisl on both the
gide slopay and bottam the
preferred altamnative.

Vitrified wasts product is not
aveilable in sufficient
quentitias and will be produced
paticdiaally threughout
oparation of the call.

Motes: " LERS: Loachsts cofection and removal syetacn

m:wesrsjoonnaicdritables.5a

Vitrified waste products e
available in euHicient .
quantities and will bs produced
aardy snough in the
construation/aparation stages
te be usad in the draln layer.

1917

Low

Availability of vitrified wasta
product may maka 1t the

prafarrsd sltemnative in place
of grarastar matarial.
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TABLE 5.2.5-10 Results of Modified Value Engineering: . LCRS Drain Material

’ Evaluaﬁlzm Critaria

[ Prenosatomai |

List Alternatives Mrigadvantayse

H

Advantages

Chamical oompetibility with Geonat. Advanispen: Combination of goonat on the cell wde
wasteleachats. Ability to withetand Reagaonsble oost, Eazlly instelled on dopes and gramdar materigt on the
chemical attack, dagradation, and cell hottom and etesp axle slopes. | bottem. Side slopeo are definad wa
clogging. : HDPE resin rasiete chamical ~ the axcavation sidewatle in a balow-
Function as desirsd anvd meet dogign deagradation. Meets trangmizalvity grade dispoes! call ar tha interior
parmasbiiTy reguirsmants. ' requiraments. Aeadily available. slopes of & parmetsr clwan-fill dike,
Requirs no maintanaras, ] Requirea no maintenance duting ite " :
Conetructible with conventional deeign lifa, '
construction mathods. ] Dinndhwaints gas: ]

' : Unpravan and unkbown lengevity.
Ewen the axirapolated design life ic lass
than 500 yr. Roguiras a fter layer,

Lengavity. Vitrifind waste product. Advamragen: ]
Coat. Cost in minimst if vitrffigation treatment

Available {n sufficient quantithss. option ik chosan. Probably has

. agequate lengedty. Easily ingtallsd on
call bottomn. Compatble with waete
&l Jomchata. Can be procasasd oo
meat aft funetional reguiramants. -
Ragquifes no meintehance.
Dinadvantages: '
Materigt ie unsveilable if the Widfication
treatmant option in not eelected. - May
nat be availabis in sufficiant quartites
avah If chosen, Sramdar nature of
matarial makea inztellation an etde
wlopas difficult; & minimum side glops
of 3(H) vo iV is probebly recuired.
May raquire a filter layar.

rriussrsijoanneledritables. tia . i . 192




TABLE 5.2:5-10 Results of Modified Value Engineering:’

Evaluuuon Criteria List Alteratives

Granular matarial {eand ar gravell.

030334

Advantagas/Dieadvantages

Advamiages:

Reasonshle cost, Easlly instalad on
cell bottam.  Proven loagavity.
Compatikla with wastefeachats. Can
meat all funetional requirarnents,
fiequltes o meintenance, Readily
auvallable.

Diadvantages:

Difficult to inatall on cell mde Slﬂpﬂ'ﬂ a
minimum sids zlope of AH) ta 11V 9
_probebly raquired. May requirg a fillar

Laynr,

LCRS Drain Material {Continuad)

mearmd A’rternatwn

miuseratjoannetedritables Ba

Cumbination of geonet on tha calt side

_zlapas and granular material on the call

bottom. Sids siopes are dafined as the
sxoavation sidewale in a helow-grade
dieposat oall ar the interor slopea of &
parimater olean-fil dike,

Advamtages: )

Reasansble oowt, Essily inetalled an
both asil gide stopes and betiom.
Compatible with wastefleashate.
Munts & functivhal raquirsments.,
Requires ne maintanance, FReadily
availebls. Tha LCRS on the celt bottem
will continus to function gver after the
gecnat oh the wido slopes degrades.
Disudviniagen: .

Gaonest heg wnprien Iongwrt'.r
Raquirss = Tilter layar 2t feast aver the
geanet and poseibly over tha grenular
rnammi

193
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TABLE 5.2.5-11 Results of Modified Value Engineering: LCRS Fiter Material

Advantages /Disadvantages Prefarrad Alternativa

d Pravide filter function, Geptaxtlla, Advaiviages: G eataxtile over geanat drain matersl

; Good fillering abifity. Resistant to and graded sand and gravel aver

] Chemically and phyaizally compatible . chamical degradstion. Easy Lo inetsll, graridar drein metenal.

| with the waste and leachata. Rearonabla cost. :

: . Dinwdvnnisgas:

i Longewity sguivalent to or graater than Unproven longavity and, in sny case,
the longety of the draln materiol. ) Inee Worgevity than granular drsin

. ’ materials, May raquire apecial

Conatructibility with convantionsl ' protection from WY light during

methods. . . installation/cparation. e

j Cost. Graded sand and praval. Advanteges:

Good filtering ekility, Vary resistant to
chemics sttack. Prowen longmdty.
Eary to inatak on call bottem.
feasonobis coat.

Dt b el -

Diffleuit 1o install on cell aide slop=e.
Ritar matenisl will clog & geonet drain
matarial, - '

Gaotextile ovar geonet drain matarist Advanteges:

ot the cell side stopes and grodad eand Qond filtaring abilty. Rasistant to

and gravel ovar granylar drain material chamicel atteck. Proven langewity for
on the call bettom, o granwlar filtsr materal over gramilar
drain matarial. Longevity of geotextile
filtar materal is probably comparabls to
lengavity of geonst drsin layer, Easy to
install. Reasonable cost.
Dieachomniugan:

Hone identifiad,
e —

m:‘n,unam'l.junnna\ndﬁmhlas,ﬁa . 194
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TABLE 5.2.5-12 Results of Modified Vatue Engineering: LCRS Conveyance System Material

i Adseguate flow oppacity to drain
| taachore at least ae foat s the
drainage layer can. produca it.

| Resistance to biclogicsl, chemical, and
i physical clogaing, pluggmg. o gilting.

Adequats losd bearing strength to
withstand tha large stressaa induced
| by the cvarlying waste and
| constuction souipment.

Rerictanca to brittte falurs. Ability te
deform tathar than fail totally and
N suddetdy.

{ » Longewvity.

| Chemival compativility 1o withatand
 cherdest attack by leachats,

= Faszo of inctallation and reliability of
oonnections, expecisly congdarng
settiommnt-induced tensile gtrabees
in pipes.

List Altarnatives

AdvantageeDissdvantages

Prefarrad Altarnative

Parforated HOPE pipe.

Advnirieges :

Good flow capacity. Deforms under
loads, Resietant to chamicel attack.
Easy to connect and instalk.
Disadvmiriages:

Round parferatione cah bepoma
plupged by hedding gravel. No provan
longevity. Maderate strength.

Slotted HDPE plpa.

Advantagas:

Sama as for parforated HOPE pips plue
loes suscaptibla to clogging of

- plugging.

Dlendvrivtngas:

Sama as for parforated HOPE pipe
axchiding phupiing susceptibiity.

Perforatad PVE pips.

Advaimiages:

Good Bow copaclty. Reaistert to
aharmical attack. Fesy to ingtall and
conmact.

D ittt !

Auund parforations oan be plugged by
‘bwdding graval. Hae a hritta Failures
mode. No proven langesdty.

Slotted HOPE pips Ineids of redk dralm.

Slotiad PV pips.

Audvurringees

Sammu ae for parforatad PYC pipa plus
lese auscaptibla to clogging or
plugging.

Diandvantagon: i

Same ag for parforated PV pipe
axoluding plugging susoeptibilty.

m:ﬂsurs\inaﬂnu\cﬂﬂt&ﬂﬂ.ﬁa
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TABLE 5.2.5-12 Hasults of Modified Value Engineering: LCRS Conveyance Sv,rstam Material {Cununued}

‘Staintega ztes elettad well screen.

Guud ﬂuw capmmr Strong. Redets
chemical atiack. Hesmts plugging acd
slegging.

D s vartag e :

Vary expensive. Difficult to ingtal and
ponhect. Can beheva ag & brittle
materal. Longsvity unproven, .

Vitritied clay pipe. Adhraintagens: _
Good flow capasity. Long proven
dagign life. Relatively BEfB from
' shemical attack.
. ' Dleadvantages:

. Perforations con be pluggpd by Dedding
gravel. Not sapscially strang. Vary
brtte, Difficult if not impoexibla to
connaot sacuraly. )

Rainforced concrete pips. .} Bdvarimges:

) Good flow capacity. Strong. Ralatively
gafe from chemical attack.
Diwndwmmingprs:

Unproven deslgn fife. Rritde failure.
Difficwlt if not pmpoasbls te sonnect
swourahy.

Reock drain., Advantages: .

Vary strong. Mon-brittle. Proven
longevity, Resiste chemical ettack.
Eaxy to install.

Dibsadhoants g

Difficult 1o obtein flow capaaitien for
design flowe. Stnall pore specea ara
wary susoeptibls e clogging. Almost
impoesible te clasn or unclag.

* ' mousersjoannetedritables.5a . ' 196
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TABLE 5.2.6-12 Results of Modified Valus Engineering: LCRS Conveyance System Material (Continued)

Evatuation Criteria

m:wraarsijoanneledritebies Ba

Ligt Altarnatives

? S — —
Abvantagas/Disadvantages

Prafarred Alternative

—— ———
Pipa ingide of rock drain.

Bcwnrrteges

Same advaniagses aw pipe type is veed,

Whan pipe aventually fails, rock drain

continues to provide preferential

drainaga path.

Dandvantages:

Small pore speces in rock drain portion
ara still wysceptbie to clogging.
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TABLE 5.2.5-13 Results of Modified Valus Engineering: LCRS Holding System’

Evaluation Criteria ’

sipeu/Disadvantages

Liat Alternatives Aheant

Advantsgea!

Excallant chmmical resistonce. Wil
riek of leakage. Gravity inflow and
overflow Teasinla, Can be ascesced for
maintenence, rapair, and replacamant,
Prevents precipitation inflow. Can.ba
dovbla-dinad for lsak detection
capabilitien.

Disadvantupes:

Dutection of lanka past the double-linar
ix ditficult bacaues the qumyp i balow
greda. . If deaign leachats volwre in
high, the hokling capacity may be
inadaquats.

: Resisl chemical degraedation by HOPE sumps. |

 toachats.

Prevent egcape af teachate through
leake and ovarflow.

Allow gravity inflow and gravity
 overflow.

. Allow acceds for maintananze, rapar,
| and replocement.

{ Pravant inflows of precipitation ta
minimize volume 1o be treated.

. Preforred Alternativa

If deign holding volume is small, use
HDPE surnpae. If dasign holding
valurma §s large, wse coversd and lined
ratanton pondehasing.

Advantapes: )
Gravity inflow and cverflow feasible.
Acpeqribte for maintenance, regair, and
replacemnant. Pravants precipivatich
inflowe. Can be sized for large leachate
ol

Disatdvantages;

Datection of laskys ie difficult. Doubls-
lirfng may be diffcult. Concrete may
devulop cracks providing avenuas fer
sevaps. May be puscepitible to
charnical attack.

Farmit moans aof leak detection. Lined conorete surnpa.

198
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TABLE 5.2.5-13 Results of Modified value Engineering: LCRS Holding System [Continued)

Covered and lined ratention
pords/bagine.

Advanteges:
Excellent chamiesl resistanca. Minimal
rigk of leakage, Gravity inflow and
averflow femsibla, Accessible for
memtenance, repaly, and raplacemsnt,
Preuants maoat precipitation infow.
Can use a double-finad system for laak
detectior. Virtually uolmited capacity.
Disadvanisges: . .

Holee in the covar may go undstected
{for a perod. sflowing precipitaticn 1o
seep in. Suscaplibility of cover To
vandaliem, damags, degradation, ard
detericration. Cifficult to detact lesks
if pands are below grade and not
double-Enad with a leak detaction
ayatem.

Lined opsn retentlon ponds/basine. Advarriagoe:

Excallart chemicel rasistanca. Leake
thraugh the Dettom minkmized. Grevity
inflaw and ovarflow. Acceseible for
maintanenca, mpeir, and replacermert.
Virtuelly unlimited capaaty.
Dissdvantages:

Catchae oll precipitation.  Allows
esvsporation of isachate watar ard
walatile conatituents, thersby altaring
Isachate concentration. May pose
threat to watsrflow. Less of control
ovar inflows and autfows makas
duteetion of leaks mora difficult.
Difficuls to datact leaka if ponds are
balow grade and not deubledined with
o teak detection syetem.

miusereljcennatcdritablea.5a | C 199
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TABLE 5.2.5-13 Results of Modified Value Engineering: LCRS Holding System (Continued}

Eualuaﬂnn I:ntena N Liat Altermiatives Mwmagufmﬂadvuntngnu

Above-ground tanks. Adhrantagpe
Excellent chamicel rasiztanoe,
Minimizes riek of laaks. Anceesible for

maintenance, repail, and raplacament.
Prevents pracipitation inflow. Leaka '
aasily detectad. Parmits gravity
averflow.

Disachvaintsges !

Ermtv #nﬂow iw vary o di#lnulh

miuserstioannatedritables. 5a - _ 200




TABLE 5.2.5-14 Results of Modified Value Engineering:

i Evaluation Criteria
‘Mirimize or svokd penstreting the finsl
N cower to prevent radon pathway out

1 amd vwater pathway in.

d Pravide holding capacity for leachats
wvolumes which may he quite large

| until lang-term, atopdy-state
canditions are reached.

Provida for gravity How out of the cel
N and gravity cverflow,

Liot Altermetives

Sump [nekde cell with vertical phe
accoss (manholes) .

030994

LCRS Sump Location

Advantages/Disadvantages

Advanteges:
Adsguate storags volurna. Frovidea
gccage for maintanance and repair.
Diendvmirtages: -

Patistrates the cover. Difficolt if not
impossible to maat requirement for
gravity flow out of call and grawvity
ovarftow capabifty. May allew pendiag
an the bottom liner. :

Praferred Altemar

Sump ouiskde of cell.

Alow msintenance ard repair. '

Awvoid ponding greater than 1 ft deeth
on tha bettom liner, )

Sump outeids of call.

Ahrmirkages: )

Atequats staregs voluma, Ensity
rapalrad, meintained, or replaced. No
pondmp on liner. Mo cover peftration.
Leachste axite coll by gravity and can
accommodate gravity ovarflow featuras.
Dinadvaninges!

More bettarn Itnar penstrationa.
Howenar, If cover ie intsot, leachate
genaration ig minimized. Suitable tocation

outslde of cak |8 required.

Graval holding zone within cell
acoegsad via inolined ppes.

Advntages: :
Na pover penetration. Mo bottom IHer

-panstration.

Dhadvaninges: - - .

ueatienable atorage capacity.
¥npaasible to raplace or repr, Forces
ponding on the bottam lirar. Dges not
perrrit gravity drainage from cell or
granity sverffow provisions.

m:wnarn\joum\.qdﬁtablaﬁ.ﬁu
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TABLE 6.2.5-14 Results of Modified Value Engineering: LCRS Sump Location {Continued}

| Minimize or avoid pernatrating the final
H cover to prevent radon pathway out
and water pathway in.

| Provids holding capacity for laachats
§ valumes which may ba quite targe
until lorg-term, stapdy-utate

| conditions are reachad.

Provide For granity flow out of the ceil
H and- gravity overflow.

mAusarsyoannsicdntablas. 5a

| eunoton Crar '
| —— i — [—— o —— D

Sump insida celf with vertical pipe
acoese {menholes}.

. Sump inekde cell with inclined pipe

HCCEES.

030334

nmmmiaadvﬁnmaﬂ

Advanteges: .
Adaguate vtorags wvoluma, Provides
aoceqn for maintenance and rapair,
Disadvamisges:

Penatratas the oowver. Difficult if not
impoesible to meet reguirament far
gravity flow out of ol and gravity
ovarfiow capabilty, May ellow ponding
&0 the Sottomn liner.

Sump ouvteide of ool

Adventages: :

Mo Gover panstration. Mo bottom linor
penstration. Adequate storags capadity.
Disndwpntiges: - '
Imposdble to raplace or regalr. Way
allow ponding on the bottom linar. Dots
not parmit gravity dratnage from cell or
gravity owarflow proyisona.
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TABLE %5.2.5-15 Observational Mathod: | CRS Drain Material

030294

——

_ Compreaant Prafermed

I Cormbination of geonet on the
o&ll eids slopes and granalar

| matarial on the bottom.

m:\uaamhhum‘npdﬁtﬂuiﬁa

Expacted Condition

Fotential Deviation

Prohability for
Ococurrancs

Effeat an Design '

Leaachate can flow through the
wasts dewn to tha bottom of the
calt. 1f the aide glope LCRS drain
materig ta unabls to Ay
leachats flow, the leachate will
_otili b able ta migrate down to
the bottom of the call.

Leachata 15 unabla to mowve
through the wasta down to the
call bottom,  After dagradation of
the gide slope drain {aysr, the
lsachata sncounterg the gide
wlopa linar and bagins ta pond.
The pondad teachete is unable to
rmigrate downward through the
waste 1o the bettorn LCRS drain
tayer.

Low

The effact of panding within
the wasts would creata the
undasirghis bathivl effaut that
may lead ta leachate seeping
through the olean Ml dikes.
Such a scenark would totalhy
sliminate tha nasd for @ LCRS
an the bottom of the sl
bocasaa the laachats coutd

‘et migrate down ko it.

Howaver, solective wasts
plaoement may halp prevent
sich an oeedrrance.

Lpachate charactaristica am not
cenducive to biclogicsl growth or
chemical precipitation.

Lanchate promotes hiclegicel
growth or chemical pracipitstion.

Biologicel growth amd chamicel
precipitation can craate
dogoing of the drain laywmis and

Cell aide s.lup-l-s below grade aru.
ptaspel than 3{H: 10V,

Call gida stopee below grade ara
flattar than 3(HI: 11V,

Meodium low

No edveres afiact. Howaver,
flattar yida slapes woukd alter
the MVE ecaring to make
gretwlar matarial on both the
elde gtopae and botiom the
prafarrad eltarnateve.

Vitrifigd waata product is not
avoilebie in sutficiant quantitiag
and will be produced peripdically
throughout operation of the call.

Vitrifled waate producta fa
mveileblw in sufficiant quantities
ant wil be produced aarly
andiigh in tha
conEtructonfoparation atages to
be used in the drain layer.

203

Low

Avsilabiity of vitrifted wasia
product may raks it the
prafarred sltemative in placa of
gradwiar material.
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TABLE 5.2.5-16 QObservational Method: LCRS Filter Material

P — e e e e !
Probability for _
Compenant Froferred Expaated Condition Patantisl Deviation Crooutranse Effect on Daaign .

Gectextite ovar geonat drain Filter materisi, eepecially tha Select waste layer is not placed Medium low Oamage to the filker layer will
material and graded sand and geatextile, will be protected from adiacant to the After (0 prowvide . allow the drain layar to become
gravel over granular drain sharp, protrucing, or otherwiae pratection from shem, cfagged and functionally

matarial. ) | damaging waste by placing & protryding, or otheradse y _ impaired,
: calact wuets layar batwesrn the damaging waata, .
fitter and tha genoral waste. ' :

miusarijoanneiodritables Ba . - 204
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TABLE 5.2.5-17 Observational Method: LCRS Conveyance System Material

Sinttad HDPE pipe ingide of
il rock drain.

i

Expected Condition

Potartial Deviaticn

Frobability for
Oocourrance

murarsioannelodritablee. 5a

Laachata ie relatively non- Leachate ts mare aggreaeive than ©bow Ability of tha materiaby to drain
Bggressve and doee not atlack anticipated. tha jaachsts would ba

HDPE ar rack. compromised.

Pipa component will funetion Pipa componant faila © Lowr Rock drain e2rves ae a

affactively during the Wgh-flow,

" ahart-term conditions.

prematurely.

200

tarm,

redundant featura, Flow
capacity is raducsd But pot
sliminated. Laschate can atill
be carrisd throughout the long
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. TABLE 5.2.5-18 Observational Method: - LCRS Haiding System

Componant Prafarred

' m:tusurs\iumnn'l.odﬁtphhn;&

—— — — - —
. : ' ' Probab#ity for ) .
3 Expected Condition Fotential Deviation Occurrance Effact on Dosign _

Monitaring is sesential 1o

Mo undetnc’tp.rd lmaka.

urvdeteciad laeke coour.

206

HDPE sumps, i deelgn Syetern wili bs monitored snd System will not be menitorad Low .
helding volums B et maintairee, and mainteined, prapsr lsachata uullulan'tmn and
Coversd and lined retentian . ramoval. All potential gasigne
pondefasing, if desigh require momtoring.
holding volume iz farge.

Syetam detarorates and Low . Requires » loak detection

mentor and remove leachate,

wystar and removal plan ta




TABLE 5.2.5-18 Observational Method: LCRS Sump Location

mAussrstjoanneicdritablos. Sa

Long-tems monitonng ard
coliection of leachata i required.

030994

Probability for
Qocoytranae

Long-term manitonng abd KMadium

collection of leachate ig not
required..
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TABLE 5.2.6-1  Results of Modified Value Engineering: Waste Placement

1. Sonersl Guidslirea far Plassment nf Wasta

=" e ——————— pr—— o ——— e e ———— pr— LT se— Y [r— ._I
Minimize setHamant (13.1): Reduce Piace debria randomly, 1 Advantages: {1 Plaewe debrie rendomly.
 the amount of telal snd differentiat imarsperead with ©55, WT, Tandency Lo randomnees whl provide
§ sattlsment that could rasult in cover arvd soil, 1anding to develop laast differential pattoment. Emsily
H cracking, flow concentration, ponding. | homogene(ty. Place metal and ° adspta to whatever wate form ie
infiltration. filf volds with C55, VIT, or avallakle. Good fenibility of - .
' clesn grout. Laet phaee would : conatructlon operation, Can handla
! Worker axposurs {7.7]: Reduce ba moetly goil. many variationa in rata of wqr'ta flow
- construction workel $XposUre o : with rio adverse etaoh,
radiclogleal (ALARAY and chamical : D mdhvamin g : : :
conteninanta. [Netinat from OSHA. . None. Co i
| Convtruction considsrations (6.3): Place metal and fill vaida with 3 | Advantages:
| Facilitats vaid fling: aimpkfy seceoe £SS, VIT, ar clean grout, : Similar te ghove option. May allow for
| roed sayout; simplify schedule; reducs | Then place concrats rubble aadinet ramoval of MSA, '
l phase complexity: provida AexiBity to | and fill vaids vath C=5 Igrout Diasdvantegss:
| sacommodate fvture changes in wostn | ar aciidike), VIT, and for agil. Mpin diwadvaniags s potential for
H quantity and form.  Simplify Place CSS5/VIT. Maco eait. incraawsd diffarantial settlornant dus to
congtruchon. - - : stranger zonation of waete farms in .
) ) . ool f
: - : i
¥ Matarist ramoval fsupply fevailahifityf Prace dabris Acroas bottom of 2 Advantages:. . :
placamsntisccommuodatian 15.4): el gand fill voida with C5S, Simdlar 1o firel option abave, ’ H
Micrezonation neads met; reduce VIT, grout, or soil. Fill woids n Dinadvraritagos:
complex domands or CISVIT plant, rmatal waste with £35, WT, or Quantitied snd dalivery rates of muatel
| Faciktete accommodation of random clean grout. .Use rernalring wasta may make this aption ditfieult.
i and varying aupply of wastd. waste over nsbbla. '
Stockpiairehandls {4.0): Minimize )
J nead 1o stockpiie, rabhandle wasia. :
1| Reduce ramsrad MSA ares. Eorly _ . |
| removat of MSA desirable. ' . ) - |

musersljoanimicdrtables Sa 208




TABLE 5.2.6-1

Cell intarnal drainage 101: Provide a
pathway for water infiltrating cover,
and transient drainege bo move 1o
leachats collection eystatn without
potentially senping from parinater
shcapsulation, of from ponding
Mathiub affsct].

2. Congtruction of Call in Twe or Thres

Whorker Expoaure 117.0L

Integrity of celt {17.01.

Time to complate dispogal cel 00.0:
Work may ba delayed weiting for liner
congtructian, phase preparation.
Total volurne flexdbikty (8.01: Wil
deakgn allow fot anough flaxdbility to
accoimodate whatever volume
contingency is needad.

030994

Flace mots! with soiklike C55

and |emve open vaids n mstal.

Placa constraction rubble,
Maca sail,

Phareq

Twe phawes. Construct
Phage Il LERS during Phase |
viagte placoment. MSA aren
will probably be in Phase it
o,

drap

Advantages:
Dlomen't require grouting opsratien,
Disadvaminghs

Weakest on long-termm cell integrity and
anttisrant control. Aequiras special
maadtres 1o corvert sudges into soll-
lika CSS. o

Adhmirlagas:

Only mobrilize for bner and LCRS
aparation tvea threee, Fowsr phass-
related construction jointe in liner, and
henoe, less cleanup redguired 1o gat
past geame. Larger working area for
wasta placamant.

Disadvantagoa: :

Mot quits as flexibls for total volume
aonfingamey.

Acoommodate @velleble waata larme
(5.01: Hawve speca 1o placs whatever
waEte is evailsble without delaying
pparationa.

Large working avea (3.01: Allow reom
for placemnent of sousral waste tomns
amuitapaously, Largs snough to allow
£S5 grout to gat befora requifng next
fift be piaced.

Thras phages. Simiar to
above option, but sequence

repested onca more.

HAudwmivinen

Maoat Besible for total voluma
contingency. WAl not nand to prapars
such & largs araa all gt once.
Disadvmntuges:

More juints where linar contruction
stoppsd and must rasume after
conetruction; could creats probilsm
nreas. Kore jeinte means mare clean-
up to get pant joints. Slightly emaller
working area, .

Results of Modified Value Engineering: Waste Placemant (Continued)

Liat Alternatives [Final Ratingl] l Advantages/Dissdventages
e —— L

Two-phase alternastiva ie alightly
prafarable from a wagta placement
perapactive, but other congidaratione
{o.g., waats excavabon, balancing
Utk or clean-'l dikes; an cresad
concem regarding contingahey
capacity will changs tha weighting for
tha MVE pvakiation) may sway this.
Tho thras-phase altarnathve wib aleo
wiark wall, '

m:lgersijoanneicdritables.Ba




TABLE 5.2.6-1

= —— '
L Fualuation Critaria Mﬂight from MVE)

Ligt A!ternﬁven
! —————————m = -
] 3. Mctfnphaﬂaa Vargus Two or Threa Phases

Wornker expoaure {150}
Intagrity of tall {14.0].

Runoll ménimization |2.00.
Accoimmodata svailable wante:
acheduls 15,00

 Ease of conatruction (1.0,
Total velume flexibility (3.0).

Ues microphosss, with agtive 2
area of wasia placement a5
small & poswble,

Results of Modified Value Enginsering:

{Fina! Raling]

030934

Waste Placement {Cuntin_uedl

Acvantagas/Disndvantagee

Advarmagan:

Mast Hlexibla with total volume
confingency. Minimzes contaminated
rutwff from call.

Dinadvantages: )
Spaliar active area mokes apsrations
mvre cramped, May segragots wastes
ifrom phase to phasel, which ceutd
incramss diffarentis astiement. Mare
joinzing. Naad to keap saparage crawn
and amqAprnent around at all timae.

‘Two- of threa-phave wpproach iv
preferred. Based on acheduling MVYE
HEAE 1581, waste will have a temporary

cover li.e., the Frst lifte of the radon
barriar] by the tims wintar comed

laxcant oftsr the firet heif of Phage |,
which noads to ba large for £S5 [
placement), ne reduding contaminated |
runnff ie not imparative.

Use two or thrae phases for 1
call conatruction as wek oa
wagts placament cparations.

mAusersijoannsicdritablea.5a

Advamta o _

Large working area. Best ability te
moks watm thicknexsas homogeneoua
to mikkmize differantinl ssttiement.
Thras-phase spproach hae neary s

Dinndvantages:

Two-phass spproach is not quits an
fasible with total velume, Dut using 3
small "closurs phase” could nprove on
this. Twm- or three-phaas appreach
appeats bast, but the microphese

ghtarnative shoukd e studied furthar
durving tha CDR work. .

210

much voluma flexibility me microphoees,




TABLE 5.2.6-2 - Observational Method: Waste Placement

P
Placa dabrie randomly, tending
{ to homegenegusly intarpanss:
_ with CS& and gall. Place
meial concrata rubble and Al

N woids with £55. Leat phaso
| would ba argely acil.

Compaornent Praferrad Expactsd Condition

General Guidelinae for Flacemant of Was’tu

A metal will ba it M3A at
stant of job.

Metal may not yet gl be in
MESA at start of job.

Qinsd4

Low to Madium ()

Effact on Deaigh .

Kona. Whan matal becomas
guailable, grout will naed to |
ba producad 1o antomb it.
Production timing aof grout-like
CSS ia flaxible, Could hw.r

2 Cnnstrucﬂnn of l::all In Twu of Thres Phnus

! Uaa a two-phase calf wrth a
closure phasos.

laas than estmated whan
siosure phass ix copetructed.

haight to match acbzet
vilurma .

- claan grout.
Thers Iz anough raffinate to. Thare may hat be anough Low Cold vary mu‘fpu ta moka
produae the volume of grout- raffinate 10 pioduce the muora grout ERETSRS gves
liks C55 raquirad to Ml the voluma of groutdike TS5 gavarst aceapitable graut
woidu in dll mstsl and concrets required to entomb bl matal recipas).. Could buy clean
WASLOE. ant concrate WasTeq groat.
Leachate quantitne and Gteady atate leachets flow Low May nesd to sccount for or
oontamination lmvels will ba ratw andr'ar_anmrrinmiun dasign proferentist draitiage
low aftar laachats from rainful levels may ba higher than patha withit waste.
durlng oull sonstructian hes expacisd. .

....... P T— . ———— = — " — pp— =
Cmmncv wAll Teducad gnon Actust wagts volume may Low AMew for ingreame in el
ancugh to confidently estimate ] excesd eatimats when ¢losure height to accomnadate axdra
ol volums during Phase | phrisa is conatrugted. - voliama. ’
waste placamont and to ’ . .. ]
satablich final ool Factprint. Axtual wasta voluma may be Medkium Allowr far decresas in cafl-

mrsaarsijoarmesiodritables fa
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TABLE 5.2.6-2  Observational Method: Waste Placemant {Continued)

Component Prefarred Expected Condition

| 3. Microphaas Verseus Two or Threa Phases

Lige two or thraa phosee,

Wl be able to handle
contarmineted runoff from area
of active phaae.

Potantinf Dreviation

May not have farge enough
water treatment capaciby.

030824

' Frabability for Docurrence

Incragan interim storage
capacity, provide greater
water treatment plent
capocity, of andich to
MIGIOZone.

) ' mousarsijosnneiodritablas.Ba

C55 may set dowly anough ta
retrict rate of riaa of wants

212

Probebly no changs, hut could §
considar pesalblity of ;
changing to miorozones, ar

uss sooslormtors in 055 mix.
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TABLE 5.2.6-3  Data Quality Objectives: Waste Placement for Radon Control

List of Potentlal Devia

tiona Patential Deviations Affectitg Deeign Dieta Collection Activities

Specific Cuastions 1o ba Answered

- P —— [ —
1. Gensaral Guidalnwee for Placement of Waste
i Matal may not sl be in MSA at atart of Me None ' Hene

jﬂb. . .

Thare may not ba ancugh reffinate to ¥ou Haw much grout wilt be avui_ta_t:ld and Compars viabla TS5 recipas with

produce snough groutdks C55 te ) an what schedule? available quantitiea of raffinete and

antomb all rmetal and concrels wagine. sofl to be traated.

$tnn_=!v aiate lagchate flow rata andfor . Yag What in predicted rate ard quality of Evajusts. coneer and wWasts

contemination levele may be higher . : . | leachste. ’ permaabikty. including petential effect

than sopected. - _ . of prefarsntial drainage paths within
wasts,
Evelusts potontisl Yoe contaminants
from the waata to B2 tranaported by
lmnchats.

2. Cornglruction of Cul in 2 or 3 Phaass

Actusl wagta volume may sxoeed T You . | what is tha mesdovum likely and J Evaluate axient of gontaminated soil

sstimate when closure phage ig .. faximum pogaiole wests? Whet FaAHnG clean-up bareath raffinate
 constructad. probabilities are aseaciated with thaaa? pie.
Actual waste vohime may ba laas than " Yes Wihat is the minimum hiely and

manimum peseible weste? Yihat
probabilities ara associated with theee?

sstimutad when closure pheue is
 conmatructed.

4. Microphase Versus Two or Three Phoess

H #Aay not have sufRcient water You Wil interim wtoraga ard site WTPs have | Eveluata capacity of intatim storegs
treatmont capeciby. ’ capacity for contamineted runctf fram and WTFPs.
eall?
: Dastgn runoff fram el -

. m:\uam\jm;nnn'.ndﬂubln,ﬁu . 21 3
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TABLE 5.2.6-3  Data Quality Objectives: Waste Placement for Radon Control (Continued)

How woon can ©55 be driven on ard Asgacs rate of atrangth gain of C55

how scon can it ba coverad with a with time. Time required befora C55
subsequent R can support mppropriate rubber-tired
equipmant.

miusergijosnneiodritables.5a - T . 214




TABLE 5.2.6-4

Liet Alesrnatives

i
1. Zenaton Comrol of Radioactive Wasts

Worksr safety 9.0/,

N Intaprity of cell §10.0].

I Erwironmamal Protection {10.0].
Actommodetion of avslisble waste

 scheduln. {2.0].

| Eaga of construction (0.0},

regard for lev of
radinactrity.

Place wagte randomly, without i

030994

(Final Ratingl

Budvantaciis:

Easior construction, sscommadatea
avadable wasia schadule much better.
Dimsdvantages: :
Sfighthy less redundancy of
smvirgnmental protaction. Slightly
greatesr waorker axposurs, May raculns
slighty thicker radon barrier,

mﬁuauu\jnnun&\ndﬂfahlu.ﬁa

l ) Place mors radioadiive waate 2
away from cell covar.

Aulvantagos

Slighthy lens workar axpoaure. Slightly
laas radon smitted to atmosphare. (But
radon barrer thicknasy for
homagensous option could be
incroawsd dightiy to countar this.)
Altemoativety, may aflow radon barriar
te be thinner. .
Eanduantagos: .
Construction contrel acraewhat more
involved, WMay hawe difficulty
amoominodating available wasta
achaduls without sxtending overed
schadule, which could increass worker,
expusurs, Placs weete randemby.
Whare corvarient, raute the mora
radicactive wasate away from the cover,
but only when aignificant extre sffort is
ot radgiired,

215

Results of Modified Value Engineering: Waste Placemnent for Radon Contro!

Place wasta randomly. Whera
commnignt. routs the mers redisactive
wagte sway from the cover, but snly.
when mgnificant «ffort ig not required. :
Whan future radon studiss have been
compisted, thin preterssd slternative
ghiould be ra-evauated baged on
detailed evatuatian of the rangs of
requirad redon barrder thicknese.




Component Prafarred Expected

1. Zoration of Aadioactive Waste

TABLE 5.2.6-5  Observational Mathod: Waste. Placement for Radan Control

| Flace waets randomfy with Valuma of redioactiva gludge
regard to rodicaotivity. ’ will be great encugh that it wil

It away from the call cover,

. mugernjoanmaicdritables S

ba difficult to esectivaly place -

- It may ba possible te plage tha

lags radicactive CSS in top of
call.

. 216

If teas-rodmactive dudge is I
pvailable aa descrbed, nlace it |
naar the asll cover.

Dtherwisa, such zanation s

not warth sigriticant affort

for mindimal gein, Radon

bardar could be thinper.
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TABLE 5.2.6-6  Data Quality Objectives: Waste Placement for Radon Control

Specific Quastions 1o be Arswared

1. Zonaton of Radicsctive VWaate

Flace less-radicactive dudge near the Emanaling fraction and diffugion : Benohr-gcaln 1891 for emaneting
top of the asll. cosfficiant for CSS grout and acil-like Fraction and diffuslen coafficient; do in
' . CE5. : . ] gitu teet of piaced waets at ond of
S Phase |.

Ermanating fraction for ViT product. Banch-gasle tast for amanating
. fruction; di in sty taet of placed

wante at and of Phaps |

mziussreljoannatodritables.be - . . 217




Tahle 5.2. ﬁ—

'Cump&cﬁnn Criteria

30934

—-Lo= =~

Rattinata eludge Grcrut e C55. Per troatretit ritarda. l ft—att  |Minirnal vilration Brate with ehokar- head I
or othar attachimant to
guatar {not by hantl).
dl-like C55. Lor treatment critaria, 1Zin, 90% relative compaction Ismafn'qt compagtion,
{RC) -
, T MfA 12Zin, 0% relative compactien ratory compaction. ]
| R B :
[ 1
|- alls/eadimenta ok fardiment. e = W, - 2% FB im. — 12 im, IB.;twun 0% ard 95% heepsfoot tompaction. |
- W’CSWEE + 3% ative oompactioh {RCH : . :
| otal Varloue. NiA 146~ 3 ft NiA Entomb with gmut ike |
. SI‘I
pasonry block Moderstely cruahed. N/A 1Xin, MNiA kntumh with £S5 ",
Rock/oonorets debriv 3 ft maximium dimension. NiA 1h-2# NiA encom with €587+,
A shaston friable, baggad. MiA HiA Mk L!ur'r in renchos; compact
: ' ovarburden.
! nfriabls, primarily transite HiA 1 -2 1A |Ptaca in ool and cover.  §
: oofing or siding. ;
I
i PE Iporsannsl protective sauipmenit hul'.lﬂud, corrgtesed, M/A WA - NiA F"Imu inoell and covear. [
f¥iecollansous [Variabte [office furniture, etcl. HiA 1fi-2H rush with track E‘Im in coll apd covar.
: . quipment.
k- ontainarized chemicals (non-ACAAL Heutralized, trantad. Far traatmant entaria, | IMlnimaI vibration.
S ol fgravel mixtures Eui‘_dgrwal, WG = W, — 2% IEI in. — 12in. t!._rﬁncn 0% and 95% Shaepstoot for cobesiva,
I WG 5 W, + 3% RC. ' ber-tira or wibratory for
| ' rarular. i
Wood omposted, Mot vielding duat. Bin. - 12in NIA - [Mise with soil o gravel and]
fcompact. J'
Mota: ~ Ralative campachin of MAXmum dry deneity oa determaned by the modiied Proctor tast (A5 1M O 571 il B o 3
Final oriteria for molaturs contant and degree of compaction should be detarminad following tasting far hv&meummsnm ae gescribad in the toxt.
2 . For VIT, antomb metal with largeat voida with clean greut frem off site; 1t voids in remaining metal, block, rock, and concrata with =0il or vitrified Irit.

muesraljoanelodritatlas. Ba
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TABLE 5.2.7-1 Results of Modified Value Enginearing: Cover Types

Liet Alternathses AdvantagesDisedvarages

Evaluation Crteria
| Technically Effactive: Simple Cowver. Advartages: MuAti-Camgonant cower, I
i Lowe cost. Eazy 10 conettuct. e '
| Proven and damenstrated performancs Disatdvantages
on other aitse. Lirnited bisintrusion registance. Short . '

parformance lifa.

| Simpla Construction: RCRA Cover. Advantagas:

' : Good infiltration barrer. Ralatively .
Eaay to places and construct uging inaxpansive, MAecethaticaly pleasing. ' -
| standard sonatruction precedurse. Dissdvantagos:

: May not function tor 1,000 yr.

| Longendty: Doubla Crain Cowvel. Advantiages!
| Technicully effactive:
i WAL funciion thraughout tha 1,000 : : - Guod eroson fegistance. N
year dasign lifa. - Low infiltration. '
| Dimndvantagos:
' ' Expansiva, Difficult to sonatruct.

H Assthetica: : Wulti-component Cover. Advantages!

I ' Complias with ARARS, Tachnically

§ Biande in waell with surrounding affective: law infRtretion, bicintrusion _

} anwiromrant. ] rasiatant, arosion recistant. : ' i

i ’ Paiformance can ba monitond. .

i * | Diendhmirtages: .
. Expansive. Cotnplex cotstruction.

I Erceion Reaistar. Adverisges: .
' ) Comglies with ARARE. Significam
- - Vagetation Inhibdtor. ] fongmsty.

m:waarsljoannoicdritablen.5a . . _' 219
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TABLE $.2.7-2 Observational Method: Cover Types

Component Preferred - Multi-Compenent Cover

| Matanizle raadily suallahls.

e

Potantial Daviation Effect on Dasign

Subsatitute from other borrow.

Effwct u.n Parfarmance :

Honw anticipated.

I Mormet precipitation patterns.

Sira dreine for largar maui_w.
Lise poits with & high revigtancs
to deslcsation.

Mora plant life astabliehed on aower,
Underying layers more syxceptihle to
infiltration,

Mo desprrootad or woody Ipacias
| astablshed on oower.

mausarsjoantaiodritebles Ba

Growth on cover. | Rely on bicintrssion barsdar to
Datariorates. : | inhibit roat advancement.

Select dursbla rock.

220

Troos growidles sxpoting underying
lyare ta srosion. ) -




 &bhormal precipitation patterns.

TABLE 5.2.7-3 Data Quality Objectives: Cover Types

Poiential Doviations
Affecting Design
Too much rein--encourages infiltration.
Too litthe rain--drying and craaking of
cover. .

0309584

Specific Queetions
10 be Angwated

sceommodated with the ¢sll still
functioning propefy? )
Hows does surficial cracking in cowver
affect performanca?

How mush or lits pracipit&ﬁcrn can be .

Metesrologieal etatislics.
Tast covers.
Eoil conservation serdce infomation.

Deep-tooted planta estebllehed on

m:\unrn\iulmaiu.drimblamh

Roots penatrats into radon barrier.

How effectiva is bicintrugion barrier in
wrning back roote?

How sffactivaly do plants
evapotranspirate radon? -

221

Ecological studies of tocs! fiors.
Experiments. '
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TABLE 5.2.7-4 Results of Modified Value Engineering: Radon Barrier

Ewvaluation Criteria
Technically Effactva: Proven and darmonstratesd
perfermance on othar sites. Establivhed by
massursment [ contral redon.

Cormpacted ClayfSilt

Liat Altarnatives

Conventional and proven. Simpla to
conatruct. Easy to design and snalyze.
Technically affective, Cual Function.
Dinadvmintages:

Largest material volumes. Strict guality
control reduired.

—
Advantages/Cisatvantages Praforred Alternative
—— —— —— ——
Advantagen:

Simple Conetrastion: Easy te place and conetruct
using standand conEtruction proceduras.

Eentonits Arrendad. Sand

Advantages:

Cual funation ax luw pmnahliw
infiltration basier,

B wdhvantagos;

Susceptible 1o drying and ernckmg D¥ffia
ult to conatract.

Dual Functien: The componant may or dess funation
| also as an infitration barrier, or bivintrusion contrel.

Bentonite Materdal’

th

Simple conatrugtian.
Diasihvantagos

Unpreven. Thin and non-rabust.

m:Aussrsyjoanneicdritablae Sa

Wanta Placement Sequancs

Advumrringea:

Ecanomic. Robust. Lunuaterm ufrfa:;tm
Drimndvstvtages:

Complex consiruction sequencing.

Cotnpactad Clay/Silt

Inﬁtratum barnar still quuimd‘ '




TABLE 5.2.7-5 Observational Method: Radon Barrier

Component Preferred: Compacted Clay/Silt

Expectsd Condition Potsntial Deviation

Probability far Ogeumanae

030324

Effect on Daglgn

Ugs locally ovallabie suitabla Suiteble a0l not availabla. Low Incrasse radon barrker thicknese, Huotw.
soits iclayfslth. | Adaquare quentities rmat Low Use bentonits armendment of " Nons,
avallable. sandy soils.
} Minimum thicknees 18 In., Dasgn thickneas meguired Medium Cangtruct 18 in. thickness.
masximum thickness 48 in. lass than 18 in. '
: Daxign thicknesa requirad Low Incraass barrier thicknass,
graater than 48 in. :
On thea basgie of fpld High Change covar gacmelry slighithy. Mo,
masuremnente of se-placed Use actusl raquired thickness '
waete emanation, sctual {og caleulated during
raquired thickness batwean constructiond,
18 im. and 48 in.
{ Long-termy molsture comtent will Actual Is higher. High Henes. Radon Rux lees than
be that sascciated with - 15 bar : 20 ptiim?a.
preggu. Aotual is lowar. Very low Radon flux controfled mitigatad Radon 1 may excesd
: by other cowat componants. 20 pCifmEs sbove radon
: : barrier. ’
I — ) P — e il —

mzusersijoanneledriteblas.5a
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TABLE 5.2.7-6

Ligt pf Potential Daviatlone

Wastes hmve higher emanation
factore than predicted.

Wastes have lowar emanation
factore then predicted,

Data Quality ﬂhiecﬁves: Radon Barrier

Potantial Deviations Affscting Dosign -

Incraass radon barder thickmess.

Decrease radon barriar thicknes:s,

030994

Spacific Cuestiong To Be Anawered |

Data Collecton Activities

Ranges of waata smanabion factars.

Range of cover thicknasa,

Dafina wasts saquencs.

" Dafina vwaste smanation factors. .

Establish fiekl construction monitoring
measurement, and ragdon thicknees
detamninetion plan.

Soifw have higharfowar radon
diffusion cosfficlents than
enticipatad.

m.:\us_nrniinmuwdﬁtablun.ﬁu

Adjugt redon barrier thickness.

Range of radon ettanuation coafficients
of suitablz soite. -
Leng-tomm design moleturs contant.

224

Define borraw sources and focatkan,
Colloct aamples, .
Towt samples.




TABLE 5.2.7-7 Results of Modified Value Engineering:

Liet Altgrratives
————— —

Tachnleslly effective;
Proven and demongtratad
performance on other sites.

| Simple constructinn;
Easy to placa and congtruct using

g Longevity:
YAl function throughout the
1,000 yr denign Iife.

Mpeintspance:
Low jevel of uplr.up ;mhad

Vagetatad eoil.

030554

Erosion Barrier - Top Slope

Munnhgesl‘ﬂisndvaﬁ_mgns

Praterrad Alternati

Advaniages:
Good assthetics. Limite infiltration
groatly. Low cost. Technically effective.
Dsndymniagens:

High maintenange requiraments. Limited
sigslon protection. '

standerd cometruction procaduras,

Clump grags wvegatated gravely soil.

Advantagis: .

Erosion protecton. ' Good asathetics.
Limite infiltration. Tachnically atfective,
Diaadhiua g T '

Moderate maintenanca requirements.

Graval mulsh.

Adantages:

Rulativaly inexpanatve. Limite infiteation.
Reasonable longeuity.

Divachantages:

. Limitad wrosion protecten. Poor

sesthatice: reduce vegetation.

Rock with eoil-fled voida,

Advantagos:’ :

Good eroston protection. Geod longovity.
DHemduantsges :

Expanatve. Modarate maintonancs
requirsmante. Promots deap rooling
shaciax,

Clump grass vagetated gravelly sodll.

| Assthatics:
' Blerids In well with wutrounding
envirgnment.

Ausersijonnneicdritables ba

Roak.

Puhvanisges:

Erosion protaction. Low maintenamcs
requiresnente. Sigrificant longavity.
DHesdwantages:

Poor aasthebics. Poor infiltration barriar.
Encourbgee derp roating species.




TABLE 5.2.7-8 Dhservatinnal Method: 'Emsiu‘ﬁ Barrier - Tﬂp Slope

Component Preferred; Clump Grass Vegetated Gravelly Soil

Expected Condibon

Robust asnd of vegstation.

Drought.

0309304

Solact ha-r;.lltl'r'r glagaes,

Potential Deviation - Frobabikty for Occurrence - . Effect or Deaign. _ EHact on Parformancs

m:hﬁqﬂrs\ipnmu\cdﬂiqﬂhu.‘iu .

Gravel too emall.

Low

Madlum Etodlon, gullies, expouwrs
Foor vagetation growth, Modearate Fotantial arosion. of undertayera,
' : tneraasod arogion
potentist,
Soil armd gravel svenly mixed. Uneusn rmidtua. Low High quatity asaurance Erosion, gullios, sxpomira
. raguiramants. of underlayare.
Propar ratic of adil to gravel. Too much graval. Lowr Add soil. Nhﬁl' not iup_pnrt daairad’
. Too littta gravel. Low Add grenesl. wegetation.
Erowion.
d Grawval propeny eized. Graval too large. tow
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TABLE 5.2.7-9 Data Quality Objectives: Erosion Barrier - Top Slope

i tio mwch, adopt & high permaeebiliny

Potantial Deviation Affecting Design

Specific Questions to be Answarad

How do soile raspond when saturated? .

Data Colection Activitioe and Design
Changsn

Metocrological studies,

Proper ratio of acil to grawvet,

drain. How quickly canfwill natural growth Actjuirs vegetation litaraturs from Sell
Iff too litde, salwct hardy gragses. raplace growth Xilled by drought? Conparystion Sondos,

Tant cover,
Too much gravel, add more soil. Vihat is the proper ralic of so0il to Test oover.

Too little gravel, add more gravel.

gravel?

Soil Consepviaiion Service.

Irr the ma_clium-tém {o yr ta B0 y1l,

Fahlure of grass 1o grow.

Inoreass arcaion potential, increased
infilration.

Monitor vegetation growth, -

Remavs vegelaticn, place rock erosion
barrier.

Unaccaptable arcsion.

miuesrsijosoneicdniobtes Ba

Coll intogrity affected,

Manitar ergsion.

227

Replace vegetation with rock.




TABLE 5.2.7-10

Evalustion Critaria

H Technically etfactive:
i Froven and demonstratsd
. performance on other giteg,

Simple conatruction:
Easy to place and coneiruct using

standard construction procadures.

Dunl function:
Tha commonsnt may or does
function as a drsin layer,

Lomgadiy: ]
Will function throughout tha
1000 yr deaign lifs.

m:\usarsljesnneizditabies Sa

Ligt Altarnatives

Cuobble/gravel

Results of Modified Value Engineering:

Qa0sng

Bipintrusian Barriar

MW.

Conventional and proven, Qus!
function &% & drein. Simpla to
conafruct. Longevity.
Dmnduaitages:

Porgible filling of veids. Qualrtv mck
roquired. Questtonable technical
performancea.

Thick soile

Advaniages:

Slmple ta congtruct. ﬂanﬂnam
longewity.

Dlaaduantages: .

More sxpanares. By ennnurm ront
penotration. Dosg not provide for
animal intrueion contrel.

Qeogrids with tira - released
hethicides

Advanmiages

Simple to place, Tachnically effactive
for fimitsd thma.

Dhﬂnnugu:' )

WHI degrade over time. Layer te

228

protact againgt burrewing sifl required.

[ sovmsgotinaamisges | et Atumarve |



TABLE 5.2.7-11

Component Preferred:

)| Appropriata aize
l cobbles swnilabla.

Cobble/Gravel

Suitabla cobbles not
available.

Observational Method: Bipintrusion Barrier

0230984

Uee larger cobbles.
Ugs smaller cobbilees.

Additional Tilter laysr
requiramshte.

Poesibility af animal paratration
into raden barfer.

ddequate quantities not
gvailabla,

Use thick ail layer.
Uge yeuurh:l with
harbicide.

i Burrowing animets in
vicinity known.

Larger butrawing animsts
than expectad.

Ugn arger cobbles.

Burraws may reach radon barrier.

Barriar wil slec functicn
| aa a drain in tha svsnt
of drain blocking.

Volde filled with goflfult.

Uge a gaotextils or good
fittar to trapdhltar emall
particlea,

Plants grow inte radon barrar,
Biointrusion barier sarbe
moisture.

j Raots don't panstrate
! washe.

m:lusersijoannetedritables.5a

Reote panstrate waste.

229

Increass thioknass of
biaintruaton barrier.

Roote penatrate wasts.
Greater radon smanation.
Graater infftation pathweys.
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TABLE 5.2.7-12 Data Quality Objectives: Biointrusion Barrier

! Liet of Potantial Deviations . Potential Deviations Affecting Design Spevifia Queationa 10 be Arswerad Data Coltection Activities
e ——————— s e
| Burrowing animate larger than Ingrasaa size of cobbles, Zize of burrowing animals. Batapmina animal sizes and .
expacted Size of cobbles available. burrowing hablts.

: . Datsrnina availability of
eabrbil e,

Voids batweaen cobblex bacome Placa a gand fltas or geoeynthstle sbove Will gand/acils migrate into voide, Twet Cover.
filled. ’ Biointrusion barrier to cateh fine particles. - .

| Roots penotrate waste. : Inc:isans thicknees of biointrusion bariar, Root growth charactarlatica of local flora. 1 Ecolugivet studias,

: m:\um\j&aﬂm\ndﬂtqblah-ﬁa ) . 230
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TABLE 5.2.7-13 Results of Modified Valué Engineering: infittration Barrier

H
:
e

Lixt AMarnativee Adyﬁnuw!ﬂkn&unntnuag
Technically affectiva: Geomambrana Advantages:
. Proven and demonstrated performuance on ather altss, Simpla cnmmlcturn
! ' Tochnically affective,
‘ Simple construction: Dinschenmitewe:
.Esgy to placs and coreétruct uaing standard sanetructicn Limited life. Singla funciion.
pml:eduraa.
I‘.'lual funetion: . ;
Tha companent may or ‘does Function alss Ak a radnn bowrinr. Bentonita mat’ © | Advardimges: : Whitti-oomponant
_ | : Simple conetruction. Self mpdnng imtiitration bairisr
| Longawvity ’ Cual tuncticn. Long Mfe. -
E Wil funetion thmugh the %,000 yr design lita of the disposal call. - Disatvantagen: :

: Thin and ron-robust,
Redurdancy
Pravidas back-up pretection in the svent of a failure.

. Compacted claylwilt Addvantages:

| ' ' : . | Comventional and provan. Simple ta

i ' . : _ conatrupt. Essy to design and analyes.
X : . ) Dual function. Longewty.

. ' ; _ . .| Dissdvaniagos:

? o . _ " | Largest materisl volumes. Strict

i : : - ) . ) quality control raquired.

Suwceptikla to drying & cracking.
Diffigul! te cenatract.

I _ _ | Bentonita amended send or Adventages: :

. -3 : clay Tuet function as radon barrder.
! : : : Longevity.

! ) : DHandventages;

|

Muhti-compenent infilraticn mm:

- barrier Robust. Corwertional and provar.

! . Gagmembrans Longast pogvible iite. Dual fupgtion.

' Geomat Drianibvartagon; :
Compacted clayfeitt Ralativaly expansive. Compla 1o

Et_II'IETI'I.ICL

_m:\.um\lmnﬂadr}hhlus.h ._ M- |




TABLE 5.2.7-14 Observational Method: Infiltration Barrie_r

|

. Expected Condition ] )

- Solle .
Hydreukc Conductivity = 10°7 emie.
Sail intact end uncracked.

Fotential Deviation

10°% omyfs,
107% emifs.
Saoil nat intact and cracking.

Probahility Far
Crocurares

Low
{ow
High during constructlan

030934

‘Effact On Dasigr

Adopt ae apacifisd.
i aconomically feasible,
saak athar soils.

Effect COn Performanca

Satistactery.
thereasad refiancs on
bentonite rrat.

towy after cover Add other owarburden. Incraasad hydraulic
placwmont eanductivity.
Bantonita Mat .
Hydraulke conductivity 10 %cm/s, 10°7% cmfa, Vary lo Favorsbln Accsptable. Reduced Infilteation.
tadorm covering. : 10°8 om/e. Low - Nena. Sotielactory performance, -
Ieolatad patchee. Low Marginel incrasas in
’ infiltration.
| Gaomambrane
5 Tranemiaevity = 107719, 10712 erde. Very low Monas, Docraes infilteation to
; w0 Vary high Ignars tong-tem approximetely zero.
| ’ : parfarmance asesagmant, Long-tarm infiltration
: controlled by other -
| componants,
|
L - = ——— - == f— SRS — e a— —— ..
232
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TABLE 5.2.7-15

List of Potantial

Ceviatione
Soils have higherflower hydraulic activities than
| expectad.

030994

Data Quality Objectives: Infiltration Barrier

Spacial Quastione
To Ba Answered

Patentiasl Daviations
Affacting Dosigh

Adjuet infiltration barrer thickness. What soils are avsilable?

" Data Colaction
Activities .

Define Borrow.
Tost para.
Tazt samplog.

Bentonite mat has higherflower conductivities than
axpaciad.

Ranga ot hﬂraulin
cotductivity?

K High, congider aliminating.
If Low, coneldar eliminating
pramamiratie.

Retfer to Hiarature valuss.
Rafer to case histary to astablish
viability of performanca.

Geomambrane degradee ovar tme.

mowraarsijosnrsicdritabies a

Az placed performane?

Control long-tarm infiltration with
: Langevity? . :

othar components.’

See wpocifications,
Define. larg- tarm.

W’
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TABLE 5.2.7-16  Results of Modifiad Value Engineering; Drains

[ ovtagormuotvonagm | _rotomd oo |

Evﬂuu‘iiun Criteria List Altarnativas

Tachnicaly sffacthos: Coatae camd, Advantages: Coarpe gand.

Frovan and damoratrated Conventional and prowen. Simple to |

performance on other gitas, conetruct. Acts as & bedding iayer. !
Longewity. I
Dimsthvmimiages : :
Significant quality aesurance .
raquirerments. :

N Soampls constructon: Geonat. Advantages:
Emay to place and construct using ] Simpls to conetruct.
standard construction procadures. . Disadvantagos:

Lengevity questionable.

Longevity: Binlntrusion barrier sendng ae drain, Authranvtag e
1,000 yr danign Ris. DHaathramimpas :

Fotantiat arosion of infiltration batriar.
No badding layer sffect.

|
| © Il functian throughout the Ounl function. Lorgendty.
1
|

=" . —— ——————— w:=#m_—u=====m—ﬂ ey et

m:yraarajoannsicditables 5 . : . . 234
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TABLE 5.2.7-17 . Observational Method: Drains

Component Preferred - Coarse Sand

T T = — e ———r

" Probability af
Potantial Daviation Coourrenas EHmet on Dagigh Etfect on Perfarmance

rab'le material, Mon-durable matarial, Low ' Itereaga layar thicknese. Dworeased flow capachy.

" Expected Condition

Gredation to preciuda erosion of Too coarce. Low Reduce particle size. Erosion of infitration barrier soils.
infiltration barrsy. . Aeduce slops inclination. Cover aumping.
tncreass reden bardar thicknaes. Reduction of parmanbility.
After radan bartiser gradation. ’

Gradation 1o sxpedita paspage. Too fine.. Law . ] Inerenss particle siza. Traps watnr, incroaeas infittration,
Catarinratas. Lo : Snlect durshis sand. Compromisss bicimtrusion barrier.

rriusarsijoannatodritetlas. 5a _ - 235
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TABLE 5.2.7-18 Data Quality. Objectives: Drains

Potential Deviations Specific Qyaations
Lzt of Potantiat Deviations - Affscting Design 10 be Answered Data Collesction Activities
Soil gradation. Low hydraulic conducthty. Required gradation? Radon harrkst soll propertiss.
. Fine. Infiltratlon barder aroion. . Infiltratlon barder soil bype? Sand gradations,
Cuarsn, . Eroeloh patential? '
Soif durability. Dursbdlity and clogging. Avallable sources., . Cafina borrow source.
' CurabHity reguirements. : ‘Maarurs all physicel parsmatars,
Dursbility paramatara, '
Mineratogy.
Shape.
Size.
e R R R R R R R R R R R R T R R T A = = e —————————— R T————————————————— i |

. '. m:‘nunr_a\jum\odﬂuhlu.;.su _ . . : '. .. 2_315




TABLE 5.2.7-19

Evaluation Criteria

Incrages sonetructibility.
Facilitate taachate control.
Incraass sromich proleation.
Minirnize maintananze.,
Enhance cell performance.
Enhanece public percaption.
Minimize warker sxpasure.,

munarsijoanneicdritablios. Se

030994

Results of Modified Value Engineering: Clean-Fill Dike

List Altarmatives

i Advantsges/Disadvantagoes

Muki-Componant Covear.

Auchvantugen:

Late expencive. Efficiont use of epace. Bettar
conetructibiiity.

Dinadvaiiisges:

Suscaptible te bisintrugion. Less dynamie stability on
geomsmbrara. More quality control required duting
waste placement, Susceptibls to unplanned cover
erogion. Higher worker axposura.

* Praffered Alternative

Clean-fill dike

Claan-fil diks.

Auuanirges:

Best coll parformance. High alopa failure galaly
factor, Biointrugion rematard. Minimizas wearkar
gxposure during conetruction. Minimizes
mantanance.

D achvwintingres

Reguiras large vilumes of clean-fill. Complloatss
opchats recovary. :

Vartical face clesn-fill dike.

*

Advantagos: .

Lieas losa fill than standerd cteanfil dike. Bicintrusicn
resigtant. Minirmizes worker axpeaurs during
constructon. Goped cal performance.
Dissdvantagon: .

Complex to gonstruet. Cannot use vertlcal
geomembrans. Complicates {eachats recovary.
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TABLE 5.2.7-20

Component Preferred: Clean-Fill Dike

E:p-sctnd Condition

Sufficient quantities of
claan-fil avallabla.

Observational Method: Clean-Fill Dike

Filf not awailable.

030994

Fmbahllit-.r for Occurrancs Effm on Damgn

anlina borrgw,
Uea steeper slapa.

on Patomance.

—_—

None.
Higher slope failure potantisl,

Call volume
< 1.5 million cu wd.

Violurna
>1.5 millon cu wd.

Raige thc;_:::ﬂl_
Elongate tha call,

Increased arogion nnd instability
potantial.

Farfonmancs.

Stability: materals ars
ATrORg.

Infitratton: wvartical or
outward Fow.

§ Erosion: rock with gully
| raskstance.

Bicintrugion: reseghable roat

m-iuesrsijoannewodritables. ba

Only low strangth
materinle availsble.

Fluttan alopa,

Reduced fector of anfaty.

Hadding cauees fow
toward wiamtn.

Incline lifta away frem
waatag, -

Leng-term infitration to wasts,

Rocks deteroratas.
QAullios formn.
Trees oRarunt rack.

Soteat dureble rock.
Mare.
Muintananca control.,

Radurca longavity.
Inareseed meintenoncs raquUirsTAnLS .
increaned malntsnanca requiremants.

Exparabs.
Dy FOBT Aprasd.

238

. Roots panstrate waete.

Ingraasad maintenancs requiremanta,
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TABLE 5.2.7-21 Data Quality Objectives: Clean-Fill Dike

tist of Potantisl Deviations Potential Devietiche Affacting Daskn Data Colkration Activites

—_— |

Spacific

Queetions to ba Angwared

| Material . i
Avpilability. Ineulfficlant quantitias. ' How ruch avedeble and where? Cefina burrow.
Strangth. Too wansk. YWhat are the strenglh of the matarials? Conduct teste.
Gradstion. Too coame or too fine. What is the pamiesible gredation range? Size of rock avalable,

Dasign Layout .

Sel back. Mead 300 {t. Ig this mandatery? - Magotiate with state.
Slopes. . Flsi stope. VWhat Factor of eafety ia regquirads Slopa gtability anatysiz.

H Volume, Steep slopa. . Vihat be the increaesd arosion erd stabliity | Stability and srosion studies,

Call volumis = 1.5 milkon eu yd, raise tha csl. petential?.
Ferformance ’ ) '
Stability. ] Low strangth materiats available, tallsr sTope. What factor of safaty is reguired ¥ Slope stability anabyais,
Infiltratron. Incne lifte away from waste. What i durabllity of availahls rock? Canduct atudias.
Erowion, Rock deteriorotes. What arg the root growth characterietice n! | Ecotogical studiss.
. Bicintrusion. Aoote panatrats wasta, locat Hora?

m:Wuuruﬁuamnﬁdﬂtﬁhs.Ea . 239
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TABLE $.2.7-22 Results of Modified Value Enginaering: Erosion Protection -

Evaluation Criterta

Technically sffective; proven and
damenairated perfermance on ather
fites.

Sknpia canstruction: eaey to ploce
and oonetriot ueing etandand
congtruction proceduras.

Longavity: will funetion throughnut
the 1,000 yr design lifg.

Maintenanoe: low level of upkaap
involved,

: Asothebica: bBlends in or complimonts
{ the surrounding emvirorment.

m:usarsijosnmeiodritebles.Ga

List ARlarnatives

Rock covar,

Increassd srogion protaction. Minimzed mentenance
for sromion demsge. Good binintrusicn protaction.
Significant longavity.

Dindvantages

Foor pubfic perception, May not be considered
asethetic. Tachnlcally may ancourage deep-roated
vegetaticn. Yegeaiatinn remowval may inorease
meintanancs aasda. ’

Fratfered Altarmative

Rock cover.

Hote, however, that public
coencarng of inatitutlona
prafarences may dictate a8

vagetated coweT.

Vagetated Cover,

Advaniegas: ) : .

Vary good assthetics. Technicuelly sffectiva:
replicates nature. Essy to construct. Wil parfom as
natural syetemn for e long tims,

DHuadvaimingn :

Moderate srosion protection, Perlodic maintanance
requirad.,

240
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TABLE 5.2.7-23 Observational Method: Erosion Protection

Component Preferred: Rock Cover

Fruhab'illt'gl' fnr Dccurmms Effect 4] Damgn

Ruwake wrll ba durable, ’ Rock datericrates. bow Salact curable rck.

h Ragistant to gullise, l GuHiss form, . Very low | Mone,

'Eﬂar;t on Pﬂ'fom‘mﬂnn

Raducad langmity,

Increasad maintanancs
recuirermants.

m:\uam\iunmow-dﬂmhi.u.ﬁq . - . _. L . 241
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TABLE 5.2.7-24 Data Quality Objectives: Erosion Fmtactlon

Rock is not durabla, Rocka deterlorates. What ie the durd:llllt\r of mvailable rock? Goological studies.
Rock gquality tests.

Rock ie not aized prapary. Gullies form. - What gize of rock is necosadry for the . Erodion studian.
given slope?

.

miweeryljoannetcdrifahias Sa 247




Q3nond

TABLE 5.2.7-25 Rasults of Modified Value Engineering: Alternative Biointruéion Approaches

ot Ataratives Advaniagosiumbantoge

—rmic? s - ! = — e ——

H Tachrmicslly Effectivat Proven and Rack Covarsd CFD Advarntagen: Rock cover large volume of
demonstrated performance on othar Cual function as sroaion barder, et '

} itas. . Diandvantages: :

Paor public percapiich.

Simmls Conslruction; Esay te place
and construat using atandard .
H construction pracadures, Soil covered CFD Acchwiniita e
Good seathatica. Simple to conatruct.
Longevity: Wil funstion throughout ) Disadvermingeas:

] the 1,000 yr design life. Requitea pariodical matntenanca.. Dose nat knpade
- burrowing snimale, May be damaged by animale.

Multicempanent covers . Ashmntages: -

' Sod graes mey be uead. Visually pleasing.
Techmically affective.
Diambvuivinges:
Aeduced srosion protection. Cemplex
copstrugtion, Lass maae {sil} to aceommodete
long-term root penatration.

meearsijosnnelcdritables. 5a _ _ : 243
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TABLE 5.2.7-26 Observational Method: Biointrusion

Component Preferred: Rock Covered CFD

Expocted Condition Potantial Caviatlon Probability For Oecurrencs Effact on Dasign

Eufficient vahime io Expansgiva rool spread. 1 Inoreazed maintenancs fAools penetrato waste.
| accommodate roct imeaslon. requirermants, . Ruota damege erpsion protection.

mwseralfoaniwicdritables. Sa _ . _ 244
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TABLE 5.2.7-27 Data Quality Objectives: Biointrusion

Date Collection Acthitios
_ s

What are the reot growth characteratices of
local flora?

m:tuserﬂjuanrm\cdr‘_l.mhln.ﬁu : 245
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TABLE 5.2.?-28 Results of Modified Value Engineering: _‘Infiltratiﬁn Control ﬁﬂpruaches

|
| Eveluation Criterks Liat Altarnatives AdvantagesiDisadvanteges - Preferrad Altsrnative
TR— P P ——— e — ———————— — ———
‘ .Tachinicaly effective: provean ard Gieornaimbrans on CFD. Advantagos: Randam il with vertical flow.
| dsmonetrated performance on ather Simple Construction, .
 sites. - . Dinedvaniages:
| Limited fife. Canpat place erceion mmachun Fonesk :
"I Simple construction: easy 1o plece sdd oh it . :
| constrict using standard construetion : '
procadures. i
Compactsd Clay!Sil in gutar M\.'lnugu ’ ;
Dual function: the companent may of lyars or zane of CFD., Comventional aod proven. Elmph 16 construat. [
i doer function aleo ae » biointrugion ’ : Eary tu design and analyze. I
barrier. _ | Disadvanteges:

Strict quelity ¢ontrot redquired.
Longavity: will functiar throughout : : )
tha 1,000 yr design kfe of tha disposal

eall. Rarlom sold tn CFD snabling . Advamtapes:
vartically downward flow. Simpls to constnict, Cost-affactive. Mabedinle : )
readity aveiable. Long p-urfonnunca [} O |

D kg /-
Layaring of Boil mugt be avolded, -

m:.‘l.uaamljuonnnhdr\mblumﬁa ’ . - 2:$ﬁ




TABLE 5.2. ?—29 Observational Method: Infiltration

Component Preferred:

Expectad Condition

Random Sail

Patwndial Dewistion Frobabiliy for Occurrance

Spoil raadily avaiabls,

=~ = e
Soll difficutt to obtsin. —[ Low.

Dafine borrave.

030924

Zoil intact and unerscked.,

m:usersijoarmelodritetiles. Sa

Soil not intact and High during conetruction and
cracking. low after completion.

Mars.
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TABLE 5.2.7-30 Data Quality Objectives: Infiltration

I List of Patential Devistions Spacific Questions o be Answered Data Colection Activities

d Soile not sesy 1o obiain. Define borrow. YWhat eofls sre avalable? Defina harrow.
' : Natural analogues.

. Soils become saturated. Shimping oceure. VWhat i the hydrauliz conductivity of the Teat solls.
: : . uoile avafsbiar?

miusersyjooanneicdritablee. Ba . 248




TABLE 5.2.7-31

Invaraase slope stabikty.

i
Incraase 4rogion protestlon.,

i Enhance coll parformancs,

Enhance publc parception.

Evaluation Crteria

Liat Alterrativas

Apove-grade call with CFD {511
alope).

Q30804

Results of Modified Value Engineering: Stability

AcvamagesDigsdvaniager

Advantagas.

Simple construction. Leachate control iz simple.
Goad ceil performance. Good public percaption.
Dinsduvantages:

Larger footprint. Greater cell height, Increasad
sidashkope.

Below greda lor partially balow
grade} with CFD {5:1 slapel.

Advartagen; . :

Reduced saitlernant. Reducad footprint. Reduced
height/sideslope. Can construst bafors waste
placement. Incrasged slopa stability. increassd
arcslon. regiatancs.

Dissdvantagpes: . :
More complax to comatruct. Morg cormgiiex leachats
control.

Above grade esil with ne CFD (5:1
slopel.

Advarringon:

Sirnple conetruction. Leachats control ie sEmpls.
Dimpduantages:

Stability depandant on wasta placemant.

srewrnrsijoanneiedritakien, Ba

Butow grade cell with no CFED {5:1
slopa}

Aduantages:’

Simale construction,

Dissdvaningas:

Stapility depondent oh waste placemant. Mora
complex loachets control.

249

Fartially below-grade with
5:1 Slopa.
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TABLE §.2.7-32  Obsarvational Method: Stability

Component Preferred - Paftia!lyr Below-Grade with 5:1 slope

Expacted Condition Patential Deviation Frobability for Cecurrance

= pe————— e ——
Sufficient quantitios of Fill not availabla, Low ) Use steeper slopa; Highar slopm Failure potentisl.
cloan-filt available. . Dafine sifficient borrow., Hong,

5:1 stope sufficient. Unstable. Yery low Daareass slope, Eraedon and or subaidence,

Materiala ars strong. Onty low-strength Very fow flattan sapa. Reduced factar of asafetly.
imateriall mvailable.

miussrsijoanneicdritabies 5a ’ : . 250




TABLE 5.2.7-33

R Material

Ligt ot Potantial Deviations

Data Quality Objectives: Stability

030394

. Potential Devistions Affeoting Design

Specific Qusstions To.bs Answered

Dola

m:tuqamﬁmm\adﬁtnhln..m

Cefl volume 3> 1.5 milion cu yd. raise the call.

] Availebility. InsuHiciant quantities. How much availsbla and where? Dsfine borrow,
Strangth. Too waak, What ar# the etrength of tha matariats? Conduct tesats,
Design Layout .
Slopes. Fiat slepe. \What tactor of estaty i réquired? Slopo stability anslywis.
Yalume. Siaap siopa. What is the increased stability potartial? Slope stebility analysis.

e
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TABLE 5.2.7-34

¥ Increses constructibllity.
§ Enhanca cell perfoermance.

muearsijoannetcdritaldes S5a

Resuits of Modifiad Value Engineering: Settlement

Abcwva grade.

Ligt Altarnatives

AdvantagesDisadvantages

030224

Advatiages:
" Bimpla sonetruction.
Disadvanteges:
Increaced vettlarmant.

Balow grade.

Partislly below grade.

Advaninyen!
Roduced sattarent.
Diandhvamiziges

252
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TABLE 5.2. 7-35 Observational Method: Settlement

Component Praferred: Below Grade

| - Expactad Condition Patential Deviation Probekility for Decurranos
o ———————— ... =

Effect on Design ' Eftact on Perfomiance
Uriform gattlamsnt. Unaveh settfsmant. | <racka form causing incrassed infltration.
) . . | Ponding. -
] ’ Flow concentration.
Mo cover cracking. Caovar cracks, | Incroaced infiliration and aropioh,
mlusersijoanneisdriteies. 5o - _ ' o 253




= 030994

TABLE 5.2.7-36 Data Quality Objectives: Settlement

Spacific Quantions to be Answarsd

List of Potentiet Deviations Potential Devinticns Affecting Design
- :

What are characteristics of borrow soil? Sl teating.

Linewven esttfernant, Adlow for settlamens in barrer dasign.

Howw much: settisment is saxpected?

Seen analoguse.

Allow for settflement in barder dagign,

Covar cracks.

m:wsersiicanneicdritables. Ga 254
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TABLE 5.2.8-1 Results of Modified Value Engineering: Construction Phase Configurations, Access Locations

[Final Rankingl

'r Evaluation Criteria (Waight frem MVE) | List Alternativas

1. Storm Water Runaff Collection Systemn
| —————————_~, |y —_——

Eitactiverase in ratsining water {21.00. | Sandbags lifting Hnar. 2

; Prevent Phass | (A1) runo?t from Lift Hiner gyatem at phaze

| teoking inte dlean Phasa K boundary. Place clean

| {/Closure Phoge) area. gandbagge under liner to creats

H Mimimiza liner deturbiancs 113,00, a lined channel which prevente

' Minimize disturbanoe of ceil liner | runodf from reaching the next
aystam. | phnce.

1 Mobility |0, dropped).

| It moy ba desirekla 1o relocate,

H rediract, of reuss tha runoff
collaction gystam.

Simplcityfoaes of canstruction 14.01.

; The runaff colaction syatsm
| should have a simpls dasign gl
| be asuy to construct.

Mirirnize cfeanup demdlition (2.0). -
Matoripls ussd in runaff collection
will bs placed in disposal coll

I . aftar van.

Advantages! .

Very affective — linar dose not fat
water pasa beyond phace boundary.
Sandbage essy to remave, might be
weed at boundary of next phase.
Channel ia vary sasy to colsiruct.
Eary demuoiition — sand bags are simply
added to closurs phase waste,
Conetruction of eandbag channs! dosy
not impect calt conatruston. Stability
- sandbags will not waeh out from
under nar during & storm. Cepacity -
baga ¢an be piled highar to create &
danpsr trench, it nesded,
Disadvamisgos:

Cigturhance of Yinar sdge. Very
difficuls, to join Phase | and (i linars.
Must import sandbags. Much hand
tabror,

Low sarth barm over bottom 1-ft to
2-ft layer of placed conterninated soil,
with sandcags ar berm lifting liner
elightly ta direot How back toward
wasts untll naxt phase of iner ta ready
for installation:

m:Aunarsijosnneicdritablan. Sa . . : 258



{Cuntmuedl

| Impacta to gall conptructon {7.0%
: The sterm watsr collaction
syetam prust not intecfere with
. progreasion of csll construction.
| Capacity {16.0).
: How much runeff the. nvstum aan
hold hefors watar must be
- purmapad 1o stothar tocation.
Allow rmoom for vabioles (7.0}
Tha runotf datention systeim
shauld lasva room for vehicles to
driva into the ool araa i placa
wasie, :
Roburinexs, dursbifivy {168.01, .
: ‘How the syatam withatands the
effecte of $tomma, conatruction
activity,

Low contaminated sod berm
over bottem 1-ft to 2-ft leyer
of gontaminated aqil, with
sandbags or barm lifting liner
slighty 1o diract flow back
toward waste until next phags
of linar ie ready for ifmiallation.
Line flow ehannel (with HODPE?)
to prevant erogion, Ses

Figura 3,

03(1’394

' _TABLE 5. 2 8-1 Rasults of Modified Value Engmeering Construction Phase Conflguratmns Access Locations

Adhrantages;

Very effective — llnar pravents arcaion
and pravants waler from escaping
channel. Relatwely sagy to construct
ta say height. Easy claar-up .
demalition — aoll e spresd and
compactad, Variable capegity - can
pile mara dirt 1o create 8 deapar
channal,

Diwadvantagea:

Soil barm may arndes sway if ot
carefully compacted or protected.
Muat knpart ssndbags. Much hiand .
lgbyor.

Cutvert at phass boundary.
Construct culvert batow sdge
of Enar

Advanisges:

Vary affective ~ rnoff is oollected in-
cubvart, while linar praveants
catitamination of sof. Stebility -
suhmrt wikk hold its shape in atomms
and undar trafhic loading. Vehiclas can
drive over cubrart

Diaptivn iagas |

Dipturbg tiner eyetemn. Constructian iz
not as simph: a8 methods which just
Iift Hner. Must fill in n-uhmrt ut aﬂd of
aanpetnsetion phaes.

mlussrvjosnnatcdritabine. Sa
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TABLE 5.2.8-1 Results of Modified Vatue Engineering: Construction Phase Configurations, Access Locations
{Continued) ' ' '

Liat Altcrnativas
i

Conarste treanch. H
Construct conceste tranch at Vary affective — na runoff falls on rew
phags boundary, below edge of phace clean erea. Exoallant slability.
liner. Might ba abla to ieave trench in place
{nat demakahl.

Drisadhvmtriages:
Comatruetion of conerete trench may
impads cell conatruction. Wors work
imvolved in clean-up demdlition, if
trench ig to e removed at and of

. Cannet increaas tranch

capocity saafly.
Farth dika lifting finer. 5 Aulliraaybing: '
Construct & eoll dike at phass Very affactiva - linar prevents water
boundery. Lift Enar owar dike fram ascaping channel. Chatnal is
te oreate a lined charnsl which sacy to conetruct. Easy to incresse
pravants unctl from reeching oapacity by bullding up dke. Sinca
tha next phess, dika in shove liner, can uge
| contamineted edll from aits.
Divdhvantagme: )
Diaturbs adge of liner system.

Complications when cabatiuafion
bogina. Must use clean soil undes
liner. Do might arade it not carefully
conetructed and protected.

miusersijcannelcdritablas. a N : : 257
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TABLE 5.2.8-1 Results of Modified Value Engmeanng Construction Phase anﬁguratmns, Access Locations

{Continued)

Evelustion Critaria {Wwight from MYEI

2.  Looation of Storm Wetst Runofl Detention Curing Phaes I, Prior to Runoff Baing Furnpsd Eleewbers for Ratanton

Gravity flow from oall to basin {5.01.
Storm water runoff should How
readily 1o tha galacted detanticn
basgin.

Low impact to eall construction {4.0].
Cwisntion basin should located so
a% rot te interfers with call
construction.

Eans of pumping to raffinate Pit 2

(3.0}.
Dotantion basin shoutd be located
negr Raffnate Pit 2 ec that
exXTAOD Watar can sasily be
pumpwd-there. (Ses MVE on
purrping and storing axcess

Datention bastn 4 (APID].
Direct storm watar runaft from
dispoas call te APID.
Excavate a pand to ratain
runcff at thig location. May
rnoed amal pond a4 call ta
dirsat water into pipes, which
will carry watar to APID. May
nesd pumes te booet flow.

Afventages:

Clage to Phass | boundary. Runoff
fikely How by gravity to the APID,
Copacity now large snough or can be
enlargsd to store dagign atorm. Mot
Incatad on disposal cod uras - low
impact on oal construction aparations.
Contaminated runoff from Phaes | area
iz dirscted away from clean Phase Il
arsa, .
D an tagpes

May cauce difficulty for eits rosds on

Wast aide of dispoes cell,
Conternination of ciesn basin.

Cirect stormisater ungft from disposst
cell to APID. Excavate apord to
rataln tunoff st this lopaton.

runcff.)
Froximity to Phase | boundary {5.0). Phaye | area. 4 Advantagee: . .
Getanton basin sheuld be looated § Create smalt runoff dctenmn Eopy collction of Phass | runoff.
. oloae t the Phass | boundary. bagin in Phoes | area, Contaminated runoff ie retained in .
Capacity [11.01. . ' contaminated area. Contpminated
Tha detention basin should hewva watar 4 prevented from raaching
& largs capacity far ol ranaft {in Phose || claan arsa.
addition Yo ahy watar it siready THendvaivtegpa:
holdsl. . May Intsrfera with wasts
Minimize aren oootpied IEI.D droppad). placementfesil construation. Wedld
Due to linvtad space on gita, the have small oapacity — muet provide
detanticti bagin ¢hould occupy a larga pumping capaoity to keep up
emall area. with stormn e, Pumps would
Pravent contemination nf Phaso Il occupy valuable space and require.
(16.0). ) dacontarmination after pumping dirty
The anee undsr the Fhase 4 liner yyatar,
et hot be contaminated by :
runoff frorm Phase | warte,
_mdurersijoanneicdritables. S 258
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TABLE 5.2.8-1 Results of Medified Value Engineering: Construction Fhase Configurations, Access Locations
{Continued) T . '

Prafarred Altermative

Evaluation CHAteria [Weight irom MVE] Advantages/Dizaduvantages .

—— — —
Raffinats Fit 4. 2 Aucdwanitages
Direct storm water runoff to Large capaaity: If watar could be
Raffinate Fit 4. diracted hare, it would not be

necAEEaTy Lo pump Watar to another
location latar. Runoff g dirgcted sway
from clean Phaez |l area.
Dinadvantages:

Watar will not flow by gravity from
disposel eal to Ratfinata Pit 4. It
would have to crose a site road and a
raffinate pit dike. - rmay be deaireble
ta drain partg of Raffinate Fit 4 for
axplaration. .

Fhoao Il aras. . 5 Advantages;
Craata emali runolf detention Proximily 1o Phase | boundary. Eame of
hasin In Phaga 1t ares. diracting runoff to basin, May have

larger capacity than a detantivn basin
ipcated in Phaee | aroa,
Desdvintrbages:

Must devins & meane of preventing
comtaintnated water from ropching
cloan woil urder Phase Il (Popd brarf),
May intarfara with Phase Il
construction. Small capacity relative
1o runoff detention basin outside call
grea - My need MARY pumps. ’

Raffinate Pit 2. ] a Budvarrtapes
" Direct runcff to Raffinata Pit 2. Capacity of Aat. Fit 2. Proximty to
Fhase | boundary Alternabive G-D.
Hesdvaningse:

Does not work wall for Phaga |
configuretion prefarred altarnative.
Runotf woukd not flow by grevity to
Raffinata Pit 2. if capacity of Raffinate
Pit 2 is excesded, musl purnp water (o
Raffinate Pit 4.

m.:\uum'.juamm‘mdﬂmbm.ﬁl . 259
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TABLE 5. 2.8-1 Results of Modified Value Englneenng Construction Phase Canﬁguratmns, Access Locations
{Continued}

Preferrad Alternative

MEA Fored. . A.dvlmqn: ]

Direct Phase | call unoff 1o Praximity to. Phaae ! boundary. Maset
WSA Fand. . ' likely beyand Phase || boundary {eould
be ussd sgain during Phaea I}, Water

- i@ diregted to a contaminaisd pond, ot
g claan araa.

Dhadvantegon:

Clean Phara Il ares Hwe betwaean Phage
| boundary st MSA Pard — potertial
contaminaticn of Phaes Il chaan-aoil.
Low capacity — fmay not hold mora
than MSA runofl. Cistance from Ral.
Fit 2, whars extra runoff ix to be

Aegh Pond, & Aubvarvtnge:
Diract Phase | runoff to Ash Aunoff is directed to & contaminated
- Pord. pord.
: Daadvaniages:

Low capegity - may not hokd cetl
runoff. Difficulty in directing watacr o
Adh Pord.

m:wnsraijorrmaicdritsbles S o K 260
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TABLE 5 2.8-1 Resuits of Modified vam Engineering: Cunstructmn Phase Configurations, Ar:cess Locations

{Cunnnued]

E-.raluaﬁnn Critarhl Walght fmm MVYE}

Gravity fiow from eall to basin (9.0}
Storm water runoff should low
raadily 17 tha selectad detention
basin. '

Low impact to cell construction (4.0,

] Datention hasin ahould iocated gu
ak not 1a interfers wl'!h cell

. cormtruction. -

| Ense ot pumping ta Raffinate Pit 2

{1205 -

: Datention basin shauld ba lacated

near Raffinste Pit 2 »o that

excaps water con sasily bo

| puped thers, [Ses MVE on

| . purping and storing excees .

! runoff,

Prosimity 1o Phaes il boundary (5.0
Dstantion hasin should ba located
| - clasete the Phase |l boundsry.

a. Storm Water Runoff Dntarruun Dunnu 'Phauu n

Liat Alternativea . [Final Ranking}
. =
APID. 1

Direct atamn watar runoff to
Datention Basin 4. Excavata &
pond to retein the water.

" floye fram odl to baein.

AdvantagesGieadvantages Praferrad Altarmﬁve :
E—— i — i T— =T ——
. - R ]
Acdvr e . Diract stormm yrater mnuﬂ to Datantion I

Froximity to Pheas Il bourdary. Eaey
Can axcavate
pond or ralae dike for more cepacity.
Low immact on 0ol cohetruction,
Contaminated nmeff diraited AWSY
Trom clean soil in closurs phagsa area,
Prufarred aiternative for runoff -
collapticn during Phass |

_ Dimndvantsgos;

May cauar difficudty for qita rasts an
west side pf csll. Ercronches upon
Phane I clean fik dike.

Batin 4. Excevate a pond to ratain the
water, :

- ¥ Copaciry 11,00,
I Tha detention Daain ihnuld hava
: alargs capacity for cell runoff {in
eddition 1o any water it airand!.r

Phoma Y Arsa. - . 5
Conetruet runcff detantion
haan in clogure phaes ares.

Advantages:

Easy coilection of runoff. Runctf ia
retgined it conteminatad area,
Dizadvatinges:

* May interfers with wagta plammem-'

holde].
osll construction. Small copacity —
: may requirs a fot of pumping.
m:ursrajoanneiodritables.Ba 261




TABLE 5.2.8-1 Results of Maodified Vaiu

{Continued)

Evaluation Criteria (ieight from MYE)

Minimize area occupied 0.0, drepped).
Due te imitad space on eite, the
detgntion basin should accupy &
emall area.

Ligt Altarnatives

Closurs phose area,
Conatruct runoff datention
bamin in Closura Phase area.

{Final Rarkitgl

030394

Advantagas/Disadvantages

e Engineering: Construction Phase Configurations, Access Locations

Prafarred Altemnative

&

Adureriages: .
Proxdivity to Phage B bowndary. If
closure phaaa is very smafl, o beain
here right be used through most of
Phasa Il constriction. :
Dimwdhvin WLAg e

Moy interfere with closure phase
entstiuction. Spocial pracasutions 1o
pravant contemitintion of clean aoil in
cliauta phape ares.

Frevant contamination of olosure
phara (16.0], .
Tha gras undac the clogure phasa
finar murat not be contaminated
by runcff from Phage | gid Phasa
Il wasts.

MS5A Pord.

Dirset call runcff ta MSA Pord.

Addvemingens: :

Proximity 1o Phass Il boundary. Runoff
in rataired in & contaminates pond. If
dogra phaas is emell, MSA Pord
might ba used through most of Phaga 1
construation.

Dieadvmmimge :

May imtarar with dosure phans
construstion, Claan aren of ofosure
phaas Fas between Phass Il koundary
aedd MSA Pond, Insufficient capachy -
barely ancugh for MSA runcff. -

Raffinate Pit 2. 3 Advartmgee: ’ .
. Direet call runoff {o Raffinate Largs capacity. Runoff is dirsctad : '
: Pit 2. - | mway from clean closurs phass area. ’ ;
: ' . ElsadvwaiTinges: :
. ' Diffisulty in diracting water flow from
H : : o . call to Aaffinate P 2. Must pump to .
. Raffinsix Pit 4 if Raffinete Ph 2 ’ ' ’ . ’
- . capacity ia sxoeedad. i
mAusarsijcannaiodritelles. 5o 262 ' - . '
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TABLE 6.2.8-1 Results of Modified Value Engmeenng Construction Phase Configurations, Access Locations

{Continued)
e - — - n = =
List Alternatives IFinal Rankingl Adventagas/Disadvantangss Profartad Altarpetive
—— ———— — — T ——— i ——
" Ratfinatn Pit 4, ' 2 Advantagas:
Cirect cell runoff to Raffinate 5mall charce of mt::aadlnq CApacity. :
Fit 4. . Runcff ie directed away from clean ’ |
closura phoea arsd. i
‘Disathvanteges:
Ditficulty ir diresting runoff to
Raffinata Fit 4. It may be deairabls to .
drain Raffinate Pit 4 for exploration, _ ; [
: : Agh Pord. 7 | Advantage: ' :
‘ Direct =alt rupcf to Ash Pond. Runofl k directad to & contarmnated
. pond. . - . B .
Disadvmvingea: i
Difficulty In directing runaff o ‘Ash : :
Pnn:l
4. Fumging and Stnragu of quns Cell Runiif iExuun runolf ta that which carmot be handled within the m wWATAr trnmmum plant focilites. '.i .
| e —_—— —— — — - —— _———— ——— . —_— I ——
‘ Capacity of storags location {T.ﬂl. Pump to Aaffinats Pit 2 first 1 Ahvamimge ! . Fump to Raffingts Pl 2 firet
. AT axcass water frm Raffinats Fit 2 water.can be traated by | pump sxcass water fram detention
- B datantion basin to Raffinate - buoth WTP traing, &5 water troatment basin to Raffinats Pit 2, than to
I Pit 2, then to Raffinate Picd, if - process js faciitated. Pumping water Raffinate Pit 4, it nacasaary.
i nacaseary. . - ta Raffinats Pit 2 firat allows

oxplaration of Faf. Fit 4. Aaffinate

‘Pit 2 wiraady sontaing contamminatad

watar — coll inoff i9 not pumpad o a
' : . clean aren or itew squipment.

| o Dhadvattages:

pietance of Raffinate Pit 2 frem

digposal call will probably requirs leng

i pipas and kigh pumping from the

| : rurnff detentton bagin. i

mureraljoanmaiodringbles. Sa | - 263
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TABLE 5.2.8-1 Results of Modified Value Engineering: Construction Phase Configurations, Access anatmns

{Continued)

Evaluaruun Critetig Mr'night from WVE) Liat Altarnativee IFMI Hanklnq]

Tha location to which sucese coll
runoff iz pumpead should have a large
capacity.

Pump ta Ratfinate Pit 4 firet
purnp excess water from csll
runoff detantion hasin to
RaHinata Pit 4,

AdvantogeuiDisstvacagn |
Advaritnge: L

Focilitates watar traatmant process -
watar can be treated by both WTP
tradnie. Large capacity of Ratfinate -
Pit 4, Runaoff ie not pumped to a claan
arae or aqummant.  Proxkmity to
digpoes! cell.

[ m chwrmarito gpon !

Exploration of Ratfinate it 4 m*r

recuire rammoval af watar from this pit.

m:uesrsljoanndodftables. 5
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TABLE 5.2.8-1 Resuits of Modified Value Engineering: Construction Phase Configurations, Access Locations

{Continuad)

Facilitete water treatmant procass

0.0 :
Puonp exoees cell iunof! to a
jocaton near tha WTP. Also,
ranimize the smount of wades
which must go through tha
denitriflcation process.

{ Uz existing water storages space

3.4,

Exceaas coll runoft ahould not be
pumped 1o an ares which does
not alreatly contsin contaminated
water, )

Faciitate raffinate pit eaptoration (4.0,
Raffinate Fit 4 ahould ke
axcavated first, becsuss it boa A
shatlow dapth of gudgs. The, scit
beneath Raffinate Pit 4 could
then be axplored to setimats tha

} smount of warte from all pite.
i Proximity to dispossl asll 1X.9),
Excess ool ranoff should oa
pumped to & loostion haar the
digponal call boundary in onder to
minimize tha langth of pipa and
affet raguired to pump tha
: watar.
| Minimize squipment eontamination
ERL . : )
MEnimiza uss of aquipment le.g.,
putnps, pipes, tanks) which rmust
gither b decontaminated o
addad to digpoasl oell,

{Final Rarnking|

Pump to storage tanks.
Purnp sxcess water from call
runaf! detention basin to
gtorage tanks at phass
boundary.

Adwantagey/Disacvaniages

: Preferrad Alternative

m:tuurl\jaanmmdﬂinhlau.ﬁa

Advarmingnas:
Praximity to disposal cell.
Watar can be traneported direcily to
WTP, Can get more tanks for more
capacity whan resded. Mabllity -
tarks can ba raleoated to the boundary
of each naw phaan,
Digwdvantnges: .
Contamination of tanke. Potsntial
capuetty problams if not snough tanka
are used,
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TABLE 5.2.8-1 Hesults of Modifiad Value Ehgmeenng Construction Phase Conﬁguraﬂﬁns, Access Locations

{Continued)

b

E\rahmuun l:ritﬂ'la [Wumht from WE‘I Liet Altarnatives

{Finat Rarking]

AdvintagesiDisadvantages

| 5. Col Closurs (Piacing initial temporary sover/radon barrier over wasts)

Frateat CFDg from contaminated

runaff (13.0).
Prevent runoff from aell Frorm
flowirgg anto the CFDs.

Eaga of cover placement 13.0).
Faciitate oparation of covering
tha waste.

Clean equipment acdaas ko cover (6.0}

Alicw cleon dallvary vehiclae te
" drive unto cower without -
gontecting wasta,
_Minimize contamineted runof¥ {C,
g droppadt
Minimize atna of watte axpoand
to procipitation,
Coordinate with wagte placanent
15.0%.

Faailitate plmding of uppet liftu of
waste whils placing covoer.
Minimize uoﬂtnn‘lmﬁun 1o maw Govar

i al

hininlze Kkelibood of the
tamporary oovenfradon barfier
begoming contaminatad after
plaoement.

m:\uaarstjoannsicdrishies.5a

Begin covar with adgse. .2
Ag wasta placemant

" gpproaches the top of the

CFBx, it will be sloped away
from the OFDs. Az thie
sarfaca Hese, it will mant the
danigh top-of-waste grads, and
o furthar waete will be placed
at that location. Place
LNTIPATArY COVer A% wWaRTE
reachas top elevation, werking
from the perimatar Inwards.

Adumnitages:

Adequately protects CFDs frem
becoming contaminated once cover
placement begina. Vary vagy accees
for clean eguipmenl carrying covar
matariat,

Disadvantagos:

Would requirs spaciat affors 10 kesn
contaminatad renedl from contacting
the Toviar sdge of the new sover.

Leave channal around 1
parimester.

Whean waste reachas top of
CF0w, |eawe channol in waste
(40-50 ft wide?} azoursd
perdmater. Flaca ramaining
wiizts to full height and cover.
Finally, place waita te design
height in channel, beginning at
up-gradiant looation and
mondig down.

Advaniagasi

Adequately protacts CFCe from
baooming contaminatad onoe oovar
plecament bagine. Can place naardy al
waste without spécial coordination
with sover aperatioh (but ses
Dizadvantagesi,

Disadvaintages:

Firat waste placement will be in ﬂght :
quirters 1o fil chainal. Clesn wehicls
sccass to covar will be longer route o
go arcund channel (or placa a

1 cubvert?t.

266

Legva chamnial arourd perinetar.

When wasta reachas o of
CFDw, teave chanal In wante (40
it - SO Mt wida?l arownd
parimater. Place ramaining
waste to full haight and cover,
Finally, place weatw to dewign
height in chanaal, bagirning at

" up-gradient location shd moving
SOW. : '




TABLE 5.2.8-2

i Component Praferred Expected Condition

1.  Storm Watsr Runoff Colleciion Systam

030324

Observational Method: Construction Phase Access Road Surface

Potantial Deviation - |

Probability for Oceurrence | Effart on Design i

| Build barmn/dike with ner, and

MWaka wald betwesn liners

Channad coliscts sl cell runoff Capacity ie axceadad. Low

place dean gaidbags under and-dirscta H to detention ASAP to minrmizs Impact, i.e. ]
| Finar at phase boundary te bagin. to protect LDCRE.

prevant runaff from reaching :

the next pheee,
| rrant — e = — pis———) P

2. Starm Water Runcff Detantion Curing Phasa |

Dirsot atesr watar runoff to Al ool wtorm watar will ba A large storm seuree runcH o Mudium Operats pumps continucusly

Catantion Baain 4. Excavala
a pond to mtain runaff ot thie
leaation. .

stared tamporarily in Deterntion
Bagin 4.

Storm Wates Runoff Detention During Phaes I

sxcaad detenticn basin
capacity.

to remove el ramff ko
Raffinate Pit 2.

Direct stomm water runoff ta
Deténthon Baain 4.

Coll nuneff in diracted te
Detentivh Basin 4,

Aunof dosg not How raadity
from Phase )| houndary to

APID.

Construct amafl dﬂtﬂl’ﬂlﬂﬂ
hgain in Pheae |l area.

Pumnp axcaas oell ranolf from
odll unoff datenticn basin to
Rattinata Pt 2.

Aaffinate Pit 2 has adequate
capacity to hold axgeve water

Raffingta Pit 2 capnat hold all
of tha sxcass water from the

Pumg wxcees water from call
rurnaf detenticn basin to

from cel Tunoff detantion coll runoff detantion basin. Raffinate Fit 4.

basin.

Dasign wtome hits um:ur RP-2 ia | Degign stomn hita bafore RP-2 Low Pump to RP-4. |
empty. i ermpity. ) '
Fumpa wil oporate during and | Purgrs or powar coubd fail, Medium Provide radundant

foltowing sterm.

pumpRfHowar, or axtra
atoraga  APID,

musersjoamaicdrigblen. 5
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TABLE 5.2.8-2

Laswva charne! sround
parimater; wheon waata
reaches op of CFDm, besve
ohannel in wagta (42 1t - D ft
wida?} around parimater.
Flaca remaining weste to tull
haight and cover. Fnally.
place wavte to dasign height
in channel, begirning at up-

} gradient tocation and moving

: cawn_

mueargjoannaicdrlables. Ba

YJIl be abla to placa temporary
aover gvar all of a singla phaze
before wintar ehute down
opatation.

A whele phage may not ba
ready for covar when winter
arrives thia is sxpacted after
Firgt portion of Phass I, and is
not the eubject of this
daviation).

268
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Wadium

(bsarvational Methnd Construction Phase Access Road Surfaca {Canunued}

Eﬂact on Duwn

Elthar:

Raies a portlon of the weatw
te finat alevation and gaver,
or lmave waste sxposed
through tha wintar




TABLE 5.2.8-3

- Ligt of Potential Deviations

Potontial Daviations Affecting Design

Data Quality Objectives: Access Road Surface

Specific Guestiong to bs Anewered

Deie Coflaction Activities
——

1. Stom Water RuhoH Colleation Sywiem

—

_ 1=

| Capacity is exceedsd. Yaa Likekhood and sonsaguences of Call iayout, phase layout, orientation ;
' accurrance. Potential prevention and and glope of edge of phase, Iocation of
| mitigation mMeaesuras. datantion. [
| Daeelgn starm hita hators Aaffinate Yoz Likefiheod of ocourrencs. Datax of start of call work.
Pi1 2 iz empty. .-
I 2. Storm Watsr Runoff Datantlon During Phase |
H A large atorn causss runoff to excead Yes What i the capacity of APID? Cost of pumping water away from
‘ detention capasity of APID, ’ c#ll. Potortial for incrensing capacity
of APID. )
Putrip or powar failurs. You Dasign stonmy storage capacity; pump Design siosm ariterie (heck-to-bock
; capacity. wtorme?), APID and call Tayout/
i topegiaphy
e —— — - e ———— = S T — —— — ————. ———n —— —— - — . ——
3. Storm Watey Runcff Datarion During Phass Il
Runoff doss not Aow readly from Yas Fipw potential troeim Phaee [i to APID. _ Elevation of wdge of Phass Il Length
i Phaes Il beundary te APID. ‘of flow, . Hydrogreph snd required flow
. from call. :

metusarsijoannatedritsbor. Se




TABLE 5.2.8-3  Data Quality Objectives: Access Road Surface {Cnnﬁnued]

. 4.  Pumping and Storage of Exoess Tell Runaf!

020334

Raffinate Fit 2 cannet hold all of the
. gncens watar frem the cell ranoff -
detention hasin.

j 5. cell Cloaws

Wil Raffinate AT 2 hold it of the water
n excece of the cell runoff detention
baxln capacity?

Expaeted axtra aapacity of Raffinate
Pit 2 duting dewign storm. Expected
sxtta capacity of Raffinate Pit 4 during
design giomn. Expectsd cepacity of
coll unoff detention basin. Expected
volume of el runctt duriryg design
gtorm {l'or each phaaal.

i AW&phuumwmqumfnr
| cowver whaen winter arrives.

m:'lruaur_s'ﬁjuumu'm;:lﬂtnhlus.ﬁs_

Start date of waete plaoament.

Forsonst baginning af cell oparationa
|dowigrs arvd Drdld) and wasts
plucocrwnt,

Duration und.und dnti of warte
plagsmant.

270
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TABLE 5.2.9-1

Evaluation Criterie (Weight Frorm WMVE!

1. Phase | Contiguration

Results of Modified Value Engineering:

List Afternatives [Einat Rankingl

030334

Ennétructinn Phase Cenfigurations Access Locations,

Advantagas/Dissdvantaghs

i Follow 1% Slops {0, drappad).

Sputh to north, near Raffinats
Fit 3 Construct Phase | fram
gouth te north, with boundary
at time A=A,

Aghrantsges:

Follows 1% elope of diepasat cell.
Lorga capacity {= S50,000 cu wdl.
Runcff flaves readiy to an sxisting
detantion hasin (Oratantion Basin 4},
Disendunitages: n

Site rosd hae kmited space batwesn
clann-fill dike and Raffinate Fit 3 dke.
Claan-fl dike prist have a gtsapsr
slops to avoid Raffinats P 3 dike. -
Meweriol axoavated from chemical ptant
area 'will racpira double hardling.

Canmtruct Phaes | from 2auth 1o north,
with Phasa | boundatcy at Line &—A.

| CaR construction should prograas in
{ tha diraction of the dispoas! cell slopa
to simplify sonetruction and facilitats
- rutiof! collectian.

"South to north, balow 6

Raffinate Pt 3.

Conatfuct Phase | from south
to north, with Phaas | -
beundary et ¥as 8-8,

Advantagee:

Claan-fil dtke would not resch
Anoffinate Pit 3 dike, Easy accene frorn
narth-south runping sts road, untl

" Phase T iv bagun. Auncff readily flows

to southweat for eary collection.
Conatruction folfows 1% shope of call

. surfaca,

Dheadvantogos:
Too smal capacity (2 375,000 ou wi)

~ tatal flaw. Site road will fhave imited

space betwesn cloan-B diko and
Raffinatw Pit 3 dike. Materisl
excavated from chemical plant arsa
will raquira deubia hendiing.

m:\u;luru\lomu\qdﬁtﬁhi.!-
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TABLE $.2.9-1 Results of Modified Value Engineering: Construction Phase Configurations Access Locations

{Continued)

Avaid Reffinera Pit 3 diks I5.5).
The Phaee | clean-fil dike ahould
naot bacoms contaminated by the

- Raffingte PH 3 dke.

Easy accens from site roade {6.01,
Site roady should hiove clear, direct
acceew tn Phasw { area for as long
aw poegible,

| Facilrtete runoff drainags {11.03.
Phoea | confiquration should
fociitate dratnage and collection of
storm water runoff and latsr
pumping of stonmwatar to raffinate
pite. Storm water will most fikely
be retained te the scuthwest of the

' call.

| Spuen for CMSA {2.0, dropped).

i The Phaee | configuration should
sllow adeguate spacs for the
CMSA.

| Lorge wordng area (13.0}.

Fhase | showd have 6 large areg fo

. facilitate waets plocsmant.
- Large copacity (13.00.

Phaes | should have a capacity
graster than 500,000 to allow
for eontingency in quartty of

: wasta to be placed in Phaes .

Minkmize runoff (12,00

Mirimiza starm water runaff from
dapossi colf.

Evaluation Criterdn Weight fram MVE]

Southeast to northwast
conwtruct Phass | from
acuthoast ta narthwest, with
Phase t boundary ot line &-T.

Q30334

Advariagen:

Cloan-fill dike will nol approach
contarminated Raffinate Fit 3 dike.
Morth-eouth ruaning site road hes easy
acenss 1o Phawa | area, until Phase |l =
bagur. Largs coapachy

{m= 560,00 cu ydi.

Diaadvaninges; .
Conatruction doss aot fotlow 1% of
call gurface, i.4., drainage along adge
«of phagp goaw to north, away from
detention ponda. Matarial excevated
from chernieal plant area will requiria
doubls handling. -

m:iussreijoanneicdritablos.Sa
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TABLE 5.2.9-1  Results of Modified Value Engineering:
{Continuad)

Evaluation Criteria (Waight from MVE!

East to wast

Conetruct Phase | from east o

.want, with Phase | boundary at

1 line D-T. Uge top of baye 1o
forrn edge of Phase | to help

oontral runsff. :

030324

Construction Phase Configurations Access Locations

Advanteges/Diaadvantages

Advantages:

Clean-fill dikes does not reach Raffinate
Fit 3 dike. Large working aran. Easy
acoess from both north and south
twhole waet side cpan). Large
cepacity {3 B0, 00 cu ydl. Some
contaminated soila a1 south snd do not
read to be excavatad during Phaaa |
thus avoiding possible doubla handling.
Disadvartages: )

Dose not follow slope of daposal cali,
Mfficulty in directing runaff to

- patithweat, whaere it will most tikaly be

retainedt (anpt has more clean areas).
A larps portion of eant vids clean-fill
dike priiat be comviructsdd during
Phaan 3, 50 materal cannot be stored
thare. '

Nesth to wouth -
Conetruct Phase | from north

to eouth, with boundary et line

E-E.

Audvarvingiie

_ Emay goones from conteminatad srass.

Large working ares.  Boundary is
parpandicular to directon of 1% atopa,
Claan-fill dike would net spproach
Raffinate Pit 3 dike. Double handling
al exeavation of sontaminated scit in
Fhags | araa can be avakdad.
Disadvantages:

Phaas | cocupios space neaded for
MSA [fatal flaw). Difficulty in
drainage: c#ll slopeg to north. IF
ovaiflow Teachen LCRS, plugging sould
BCET. ’

m:murn’hjmnu!.udr‘!.tnh'lu.sn ) ) . 273




TABLE 5.2.8-1

{Continued)

2. Phasa Il Configuration

Continus jn dirsctien of Phave |
sefacted altarnathe.
: The Phase | profarrad (1Y)
asltarnative, and 2™ rankac
giternativea wil bo convidered,

List Aitarnativas

South to narth, intarmediate
boundany.

Conetruct Phaes | from aouth
ta north, with Phaga |
boundary at line B—A.

Continus Fhase | praferisd
sltarnative (Line A—A) to lina

A=A

Follow 1% zlops &9 in Fhags |,

Results of Modified Value Engineering:

430854

Construction Phase Configurations Access Locations

Claan-fill dike wil not approach
comtaminated Raffinata Fit 3 dike until
Phanoa Il is begun. Morth-Souwth running
¢lte road haa moay socoscs 1o Phage |
area. GConstruetion progressen in
direction cioes to that of call's 1%
dopa. Adwiusie capacity

{~510,000 cu vd).

Diimadvuiringe

Only moderate working arod.

Auchvutvta g .

e 0,000 ¢4 yd capacity in Pheen 1L
Runaff would flow raadily slorng Phaas
Il boundary to the Scuthwaat of ool
Large working area.

Dimudvsiriages:

“Smallar working area 3 Phaae || '
_progreesas north.

Continue Pheae | siternathee.
Bourdary of Phaes Il i5 finz A-A o
B-B. :

[ p—

. _Pr«hmld Altamativa i

-

| Capacty.

: Phase Il ghowld have a minmiom
capacity of sbour 400,000 vd" of
waste.

Coniinue Phata 1 2nd rankad
ahternativa [Line C=C) to Line

A-A. Construct Phese )l from

aciuthwast 1o northwast.

Advarriages:

= 400,000 au wl capaeity in Fhasa Il
Runotf woutd flew readily to
southwast, Larga working srea,
Diesdvuntages: .
Irregular-shpaped working arsa.

Continue Phaes | Znd ranked not _ Indhaivinges:
dlternative |Line G-D} to Lins mked | = 500,000 cu v capacity in Phass [
B-B. Runoff would flow madily to
Congtruct Phaee Il from east to northwast. Could uaa bays to contein
want, and direct runoff. Largs working area.
Diachaminges: ’
Long narrow working Bras may cause
_ moine difficudties {undatarmined).
rm:semijoannetcdritables. 5. 274




TABLE 5.2.9-1

iContinueadi

Evaluation Critarin lWaight from MYE}

Potentisl Fhaes |l contaminsticn 9.0}
Minimiza potential for
contsmibation of claan suif unader
Phase Il area,

f Langth of travel to accese (404,

" Whnimize leagth of trevel for
‘ vehiclag transporting waets into

the cell:

d Effact on cell drainege eyatam 1500
Minirmize intarfarsnce with Phase |
runoff oollaction and detention
syetom,

Potantisl contemination of CFD 17.0)

i Minimize potentisl for
contamination of clesm-Rll dikn
_arcumd Phass | area.

Irnpacts to calf construction 5.0}
Accesg to Pheas | area should
allow tirrely prograes of weate
placemeant and oefl construction.

Flexibility (1.0, dropped].
i Potential ditfloulties with soaees an
! waste renches greater haights.

l 3. Acoees Routs to Phace | Aftar Start of Phasge 1l

Ligt Altamatives [Final Rankingl
T — pery
Twa ramps owvar CFD. 1

Canstruct two rampa over the
Phase | clean-All diks from the
north-acuth eife road jeast of
coll} to the Fhage | wasts
placement area. The two
ramps wil meat at the top of
the alean-fill dike, whara &
ramp elapes down 1o thn
waate placament area.

030994

fudvantages Miaadvantages

Advantegen:

WVehiclae do not disturh or centaminate
Phase 1t arma. Aocess is provided for
vahicles trensparting wagts from the -
north and from the. seuth. Rampe over
CFD would not interfere wsth the cell
runaff collastion systern. Vehicleg can
drive wasls into ool

Disadvairtagas:

Vehictes transporting wagts from rmrth
muet travel farthar to unload waste.
Pracautichs mue: be tukan to provent
contamination of claan-fAl dika.

Results of Modified Ualue Engmeermg Cnnstrucnon Phase Canfiguratmns Accass Lucatluns

For Altarnative A-A, uge two rampe
aver CFLL.
Conmtruct two rarmpa over the
Phase | claan-fll dke from the !
north-aouth sita rosd least of cefll '
to the Phase | waata placement
araa. The two rampe will maat at
the 1op of the clean-Fill diks, where
a ramp stopak down to the waste '
plecament ares. However, diract i
accege for Altarnative D-D ie
highest overdl acore in MYE.

muearaijoanneicdriteies.Sa
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TABLE 5.2.9-1

Ligt Altermntives

Ona ramp over CFD.
Construet @ remp over the
Phaea | cleane-fill dike from the
north-south elts rosd o the
Phawe | arga.

Results of Modified Value Engineering:
{Continued) '

IFina Ranking]

030334

Construction Phase Configurations Access Locations

Advantages/Disadvantages

Achvavitipas:
Vehictes do not disturb of contaminats
Phass || conatruction ares. Does net

intarfore with the cel ranaff caollectien

systam. Vahicles can drive inte dell 1o -

place wartes.

CHpadvaniages:

Wohicles tranaporting waate from
opposite diractinn of ramp mual trayst

te etart of ramp and make ahamp tuims. -

Potential congaetitt at bettom of ramp
from turning vehiclem, Mot fruch more
difficult to conetiuct twe rampe, which
improvas traval from north and south.
Precautions necsasary o prevant '
ecntaminatian of clean-fil dika,

Ramp ovar CFD from eouth
and diract ramg into caki from
north. Construdt & remp over
the Phase [ clesn-fill dike for

" nurthbewnd traffic, Construot

a ramp directhy to tep of swaste
far southbound tralfic.

L4

Adhvantegen:

Vehicles travaliing frormn both north and
sguth have short, direct access ta oall.
Direot ramp to waste could be
constructed with contaminated soll
from site. Les potential of croes-
contamination of CFC than twe-ramp
DHsachran L

Pracautione’ nacasssry to prevant
sontamimation of clean-fill dke. Ramp
from north #hould crovs clanr Phase 1
arag ~ potantisl conteminatlen of
Phaps || fourkdation, Direat rame from
marth would crose runoff collection
aystem at edge of Phass |, |

miussrgjosneiodriteblas, Ga
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TABLE 5.2.9-1

{Continued)

Evaluation Critarin [Meight from MVE)

Direct rarmp from ecuthbound
aite road Inte Phase | aren
gonatruat a ramg it tha Phege
Il arss directy from the eite
road to the top of Phagea |
waete,

Results of Modified Valua Engineering: Construction Phas

030224

Advantagea/Disasvantages
— . ——— —

e Configurations Access Locations

Prafarrad Altsrmative '

Adhvantiges
Vehiclae travalking from north have
short, diract sccase to call.  Eliminatas
himzard of contaminating clean-fill dike,
Ramp could ba constructed of '
conterninated soil from the sita,
Dizadvantages: ]
Vehlolas trangporting waste from south
st trawvel farthar to place waste.
" Potential contamination of Phase |
foundation. Interféras with Phass |
renoff collection system. '

Prohibit driving into Fhass |
aren after Phage || construotion
begina. ise anothar methed
{o.q., crane] to place waste.

drop

Adwairtage:

Minkrizes potentsl for contamtnation
of CFD and/ar Phass H oras,
DbsauarTimgee

OK it ured in additien te driving waste
into cefi, but ctharwies would ingeds
ool contamination. WMors handling of

Dimsct acoase, from wost, with
altartuata layout D-D.

e cne of Pwa Bocesd
jocationa from wast, across
Phasn Il srea. Eoeisast s00ede,
but may nasd t0 Meve BOOSAF
ronds one time to build Phase H
LCRS.

1

whEle requirad.

Advantagen;

Shortest accsss. Mo heul ouvar TFC.
Cisndvantagos:

Haed to sontred runoff from accaes
road acroas Phase Il

mAusarsijoanastcditabies. Ga
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TABLE 5.2.9-1

{Continued)

| Fotential clogure phase contamination
‘ERN

Twr retnpa ower CFD.
Conatruct two ramps guet. the
Fhawe Il clean-fill dika frorm tha
north-sotith aite road least of
agelll to the Phaes Il waste
placemunt area. The two
ramps Wl mast at the top of
tha tlaan-Tl dike, and wil
conhact 1o the aite rosd at &
point south of the Raffinate
Pit 3 dike.

Q30994

Advantages:

Vshicles do not disturb or
contaminated closure phaes ares.
Acoese ie providad For vehicles
tranaporting waata from the north and
from the south. Rampe over CFD
would not intarfars with the ooll ranalf
oollaction syatam, Vahicles can drive
wasts jnto the ¢cell. Mot mueh mare.
difficuit te construce two rampe, which
improves treval from north and south
Dinpdvairbiges:

Vabiclan wansporting waste from rorth
st travel farther 1o unload wacte.
Pracautions must be teken to mininrza

Twn ramps cvert l.'.‘FD

Results of Modified Valug Engineering: Construction Phase Configurations Access Locations

1
|
I

Congtrict two rampe over the
Phaee Il clean-fil dike from the
north-south mte rosd [ssst of cell}
to the Fhase |l wasie placament
area. The two rampa wik mest at -
the top of the lean-fill diks, snd
wiil conrmat to the alte rond at »
point sauth of the Reffinats Pit 3

© diks. However, dapsnding-on

focatione of waste rermeining:
during Fhaga |l, enly ons ramp may
be necoerary.

rn:‘;um\hnhﬂ_&"mﬁﬂtﬂw.ﬁa

oomtaminatioh af claan-fil dike.
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TABLE 5.2.9-1

Results of Modified Value Engineering: Construction Phas

{Continued)

Mirnimiza potential for
contermination of clean eof under
elaours phega arad,

Length of travel 10 apcass (3.0},
tinimiza length of trevel for
vehiclea transporting wasts into
the cell.

| Effect on esll drainage eyatern (400
hMinimize interfarance with call

_ mnoff colleciion and detention
fyatam, '

Potential contaminaticn aof CFD 16.0].
Minitnize potential Tor
contamination of ctaan-fill dika
around Fhags |l srsa.

i impects to oell conatruction |10.0%

" Acoese to Phase 3) aras should
alow timely prograes of waats -

: plaaament arid ool oongtruction.

Flaxititity 11.0, dropped).

: .Potentiol diffioultien with aoceax B
wasts rogches greater haights.

Dhaturbance of Phawe | cover |10.0).
inimize potemtist for
contamination of Pheen | cover
matarial.

IFiral Rankingl

030994

AdyantagesDisadvantapes

One ramp ovar CFD. 2
Congtruct & ramp over tha
Phoas | clean-fill dike from tha
narth-dauth gite moad to the
Fhaen it area.

Advantages:

Phasa Il construction: area, Does not
intarfere with the ool unoff colection
systam, Veohioles can drive into call 1o
place waste.

Dhadvaniages!

Potentisl congesticn at bottem of ramp
from tucting vehictss. Precautione
hocesaaty te rinimize contamination
of cteam-fill dike.

Yehicias do ot disturh ar contaminate

e Configurations Access Locations

misersljoannstoditetlas. 5a
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_ _ 030294
TABI_-E 5.2.9-1 Results of Modified Value Engineering: Construction Phase Configurations Access Locations

{Continued)
! Evaluation Criteria {Weight from MVYE] List Altarnatives " [Finet Ranking] | Advantages/Dieadvantages
E L
Ramp avar CFC from south drop | Adventegens: .
and diract ramp inte cell from | Vehictes travelling from both north and
nerth. Conetrust o ramp over eouth hawvs a ghort, divect path to tha
tha Phasa i claan-fill dike for call, Rty to waste osn ba
nurthbound traffic. Congtruct . constrosted with contaminated soil on
a ramp directly from site road st
to wawts for southbound . D aedhumiyto g :
traffio. Precautions will b& naceasary to
pravmnt coptamination of cloan-fil dike.
Remp from north to cell would cross

clean closura phass araa. Dirsct ramp
to waste would croan runoff colection
wyntwm x4t Phass || beundary.

Rormg direcily from north-aouth  drop | Advasmigies:

uite road to waste. . Farmp directly to waate could ba
Conatrrct & ramp in the closure somviructed with contaminated soil on
phase araa from the site rcad eits, Bllminates hazard of

directhy 1o the top of tha oonteminsting cfean-fil ke,

wante. ' Diasdvamnpea: )

. Potential for conlamination of alosure
phupe srea. Ramp would interfare with
H nznedl collactton eyetern. Longer roate

from south. '

Ramp aver Phase | couvsr drop Advantage:

Yehiclas driva owar "saalad™ area 1o
drop wagts in Phaan il
Dimndhvnntaga:

Could damage Phasa | cover.

musarsycanneicdriisbiza Ba 280



TABLE 5.2.9-1

{Continusd)

Evaluahcm Cntann Ml'mght from M\FE;

) 5 ﬂem Anc:us 1o CoF fur Cowver Placemant

Minimiza aquipmoent nuhminannn_

N 14.0)%.
Prevant the contamination of
vahicles tranaporting ol een
matariale te the osll, B0 that thean
wehicias do not nasd to be
dacontamingted bafora returning 1o
the clean site sasd.

List Altarmutives
Prohiit driving imta Phase |l
aran, Use spagial sguipment to
place waste without allowing
vahicles to drive into Pheae I
stea aftar stort of Cloaure
Phage.

‘Aamp over «xst TFD.
Construet ramp aver clean-fil
dik# from clean eite road on
oout atde of ocoll, Probably
build CFD otesper than S:1 so
ramg will be part of tinal CFD.

(Final Rankingl

0do29s

Aduantngas.'ﬁiudwnmgﬂ
e

Advantage:

Minimizee potential for contamination
of dean-fil dike and closure prhase
BIaA.

Diwadheantugies:

Mora handling of waxte ram.md oK
il used in sddition. te driving wasts into
getl, but nthnrmsa wauld nmndu ol

drop

Direct scoese from olean gita rosd
which jeade to CMSA ond off-site
barrew. Ramp over CFD in clean, 90
vahiclen can remein unconkaminetsd.
Prograsticn of covar placemant £an go
oouthmagt to norbhweat, Iika wasto
placement.

Dinpdvaniages:

Huet taka precautichs so that vahicles
tranoporting covar matensls do not
contact wauta and bacoims
conteninated. Must prevent dirty
vehiclos from drving down clean ramp
to clasn site road (see MVE on

1 damurcation of dirtyiclean wite reads —
Sectlen 5.1 .5},

Results of Modified Valua Enginesering: Construction Phase Ennflguratmns Access Lucatlona

menrmd Alternativa

Ramp over.east CFD.
Congtruct remp over claan-Fill diks
from claan eitn road on cael sida
of call. !t may ba possitie to uss
asmi ramop for Pheee | and 1l {and
cloaure?}

miuserm\josnneicdiitabies.ba
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TABLE 5.2.91

Results of Modified Value Engineering:

{Continued)

Efficient cover placement (4.0},
Enebls quick, afficiant
transportation of claan matarials to
cal. _.
Prevent contemination of site road
(.00,
Pravant the contaminatich of the
clean pite rosd on the aest aide of
tha coll. This road lasds to the
LNSA and offrite borrow, ad s
| . tha most Ikely route for vahicles
: delivering cover muatariale ta the
cell.
Short travet diatancs ta cell (0.0,
droppad|.
Minimizs the distanoe trevaled by
wehiclas transporting clasn materiat
far the coll cower,

Evaluation Critaria [Wsight from MYE]

List Aiternatives (Final Rankingl

030884

Construction Phase, Configurations Access Locations

Advantagss Disadvanteges

Drap matarial with epacial drap
equipment. Use spesial

suipinant (cranee, ote.) to

drop cover maierial onte eell,

without letting clean vehiclas’

drive anto cell.

Advanteges:

" Clean wahicles do noi tick being

contaminated by driving ontoe cell.
Dirty vehicles oh cell have no accese
to clean aits rosd.

Dapdvanisges:

impades cover construction: cleen
mataral muet ba driven 1o special
squipment, then unloadsd and placed
on ¢l Limited specs for aquipment
o aaat side of coll, '

Frefarred Aftarnative

Minimize the potentisl for
conternination of the clear-hiR dika,
pepactally on tha aaat side of the

‘ Pravant uunmﬁlim‘liun of CFD {5.0].
!

l call, near tha clean site road.

1 .

1

mAusersijosnnetcdritables Sa

U dirty ramps. drop
Vahictes transpeiing clean

covar materialg treval around

to aagt side of ool to ues dirty

rempe {een MVEs on coll

accass — Section 6.1.2.9).

Advrntagas: o _
Dirty vetiales on cell heve ne acoess:
to clean site road. Do not have to
cangtrust mora ratnps over claan-fill
dikn. T

Diamdvantages:

Lorng distanes for claan vakdciss to
travel to reach rampe on west side of
"call. Vehicles muet be decontamineted

after contacting waste and/or dirby

ramps.

P T e T
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TABLE 5.2.9-1

{Continued)

| Evalustion Criterin (Weight from MVE)

[ —— m—

‘ &. Construction of Contaminated Reads Owver Clean-Fll Dike

| Mnimize contarmination of clean seil
15.0%
Pravent contaminatad matafial and
i runoff from ramge from panstrating
| the Sean-fill dika or remp aail.

Liet Alternatives

Surface courss owar gectextie
‘buile soil ramp, cowsr with
gectaxiiie and finer then cover
with surface courge (soll or
aeavel}). Slepe inte CFD. Build
lined diteh.

{Final Rankingl

030994

Advantages/Disadvaniages

——
Adbrarring e
Contoeminatad surface course is
segragated from subgrade. Easy clean-
up damclition. Liner prawvanis
infiltration potsntial contamination into
matanisl balow subgrade.
Disadvmivhinges: :

Gooiaxtlie added to waste. Geotextile
placement ia exira construction slep.

| Ears of construction (1.0}
The ramps avar the clean-fill dike
should be geay and fast to
! conetruct.
Enna of glann-up and recanstruotioh of
d clean-filt dike 13.0}, )
Mirdmize necessary claah-up o
dike after yes of romps.
Asmp porformance (6.0
I How well the ramp withatande the
_ mctiah of heavy constraction
vohicias.
Not impede canatrustion (7.0).
Provide ell-waather acoase,
minimal maintohaacs.

 Uneurfaced rosd on euil ramg.

Achnmntages:

Epea of construction.

Diandvaninipes:

Graater contamination of CFD et be
cleaned. Inorsevad maintenance.

Results of Modified Value Engineeﬁng: Construction Phase Configurations Access Locations

Surface courde over geotaxtila.
Build woil ramp, covar with
geotextile and liner, then oover
with base couras |soil or gravel).
A pravel surface friction coursa
will prabably be needad for tire

. trmation. Slope inta CFD. Build

limed diteh.

miueersijoatinaiodritatlan. Sa
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TABLE 5.2.9-1

{Continued)

? Eurl'adnn of Call Roada

Impacte to call construction |70.0).
Construetion of ooll roads shauld
not irpede cell conetruction.

Soil or eail-like TS5,

0ADGS4

Eare of construcbon. Can uwe
contaminatad soil within asll. Eagy ta
damalsh and add surface matssdal to
coll ar waets. Adequate parfurmnnnn
for short-term.

Dlaadvantsges:

Patantialiy shppary on inclinsa — may
naed gravel surtace couwrse ot ramps.
Autting. Muay raquire extra
grading/ragrading for largy use,

Congtnaction wahiclas might get stuck

in clayey goilw whan It reira.

Gravel.

w:

Eage of congtruction. Good
parfornanse. Easy to damolieh ard
add to cell. May be abla to use grave

warte and not incresss waste volume.

Can be abandoned in place.

Dimmchon iringin: '

Mt kbnport gravel to consruct.  May
ke unneceganry for abore design kfe

Results of Mﬂdlftﬂd Valde Engmeanng Construction Phase Configurations Access Locations

Al call roada wilt bewa dirt aurfeces.

Birt roade ore praferred slightly, with
arevel roade acoring neady as well,
especialy if contemineted gravale can
be ugsd. Geotextile may be used if
nantdad. Soil-fke £S5 may slso be
ussd whan it is avellabte, Graval or
woi-dks CES may be porticulardy
atwraciive during rainy perode of

 construction or far rande 1a ba used

for a longiar paricd of tirna, although a
aravel surface friction courss wil
prebably be needed.

mwesrsljoannsicdritstlos. e
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TABLE 5.2.3-1

{Continued)

020934

Results of Modified ‘u"alﬁe Engineering: Construction Phase Configurations Access Locations

| Ease of construction (2.C).
Cell roads should be Faet and assy
to conetnict.
Minmize ves of epacie! eouipment
] (4.0,
To minirdze nacasgary
 decootsmination af egquipment
uesd in disposal call, minimize ues
ot speciat eguiprrent for coll rpad
conatruchion, '
Surface parformanca {10.0F
Perfermancs and durakility of cel
roada under heawy equipment
loading.
fublic perooption (0.0, dropped).
; Public opinich of the safety and
appoarmics of osll roads. .
| Mirimizs clsan-up demaktion {3.01.
Minimize smount of sdditionel
" material which must be plecad in
dispoedl call after uea of eall rosds.

Chip seal.

Advantagas/Disadvantages
e — ——
Advarmages:

Vary gaod appesrance for good public
perception. Good Performance.
DHeadvantages:

Condimuction vehioles may break up
chip zaal. Must use kngperted
materale, Specinl equiprent regudted
to construct. Too much effort for
short dasign life.

Prafarred Altsrnative

Asphalt ponarete.

Advemisgna: . :
Excellant perfopmencs, Vary gord
appaarancafpublic perception.
Dinadvariisgias: o

Extea waork snd special aquipmant
needed to construct. Too much effort
for ahort degign Ee. Work invelved in

alean-up demolitan.

n'{:'bu:am’qinumﬂmdﬂuﬂu.sn
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: _ _ 030994 :
TABLE 5.2.9-1  Results of Modified Value Engineering: Construction Phase Configurations Access Locations

_ {Continuad)
Porthand cament cohorate. §Mmtlgu:' '
Exceftant performance. Vary good
appearancefpublic percaplion.

H ' Diaadvantages: -
' Likely 1o crack. Extra work and
matanals involved in construction,

Wark irvolved in clean-up demokition.
Waiting for cure impodes call '
eanetruction. Too much work far
ehort dasign kfa.

miusarsjsannaicdritsbles Ga ' T 226




TABLE 5.2.9-2

l 1. Phase | Configuration

Q30334

Observational Method: Construction Phase Access Road Surface

" Prababfity for Coourrence

Effact on Dasign

! Lonstruct Pheve | from acuth
to north, following 1% slops
of cell, with Phass | boundary
at ling B—B ghown in Figure. 1
of the MVE.

Phasa | boundary leavas
adequata room between the
ciman-fill dike ard tha Reffinate
Pit & dike.

Mura spaca iz heedad on the
weet gide of the ool during
Phase | duw to contaminatich
from Rafflnate Pit 3.

Low to Medium

Conatruct Phaae | From
poutheast oo morEhwest or
east to west, with Phosa |-
beundary at fine C-C, D-D, or

Larger Fhaee | capacliy ba

B-A. : |

Inc;BaEIu skze of Phun 1.

Fhase | praferred altarnative Low
has adequats capacity dagired.
(=51 5,000 cu ydl.
Z. Phase Il ﬂm‘thwa'nm
Continus esll conatrtetion Phaxs | prafarred ﬂmﬁmﬁva ia Fhags [ altarnative C-T iv Medmum Continus with Phaze I to Lime
| with Phass Il in the diraction constructed, chetrlcted. AR,
! of tha Phase | preferrad . ) ]
H altarmnative. Phase | siternative 00 i Medium Continus with Phase Il te Line

3, Accews to Phass | Aftar Start of Phaes §

conatructed,

Conatruct twa ramps over the
| Phaso | cloan-fil dke from tha
| north-south site rand (saet of
| celll to the Phass | wasis

' args,

- 4. Acosse to Phoss 1| After Start of Cloaurs Phags

Vahicles trempporting waste to
Phase | with driivm on north-
aguth site rosd and up Tamps
pvar CFD to place waste,

Mo veltncles afowed to drive
vy CFOD, :

Law

Usa Alternativa ©-C or D-D.

i Conatreot twen ramps over the
! fhaze || clean-Hl diks from
the northraodth site road (wast
of call} to tha Phase || waets
placarmsnt area.

Vahicles trangporiing wasts 1o
Phare ¥ will drred on the north-
mouth dirty site road and up
rampe over the CFD o placa

) wagta,

Mo valiiclar aflowed to drive

ower CFD.

Low

Conatruct cloaura phase from
oagt to wal, to HEEwe room:

tor a dirty ramp directly up to
the wasts at the Phegs | i
boundary. Must choes with i
mutticomponant cover, not

CFD.

miusamyjoannsioditebies. Sa
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. Q304994
TABLE 5.2.9-2 Observational Method: Construction Phase Access Road Surface {Cuntinued]

5. Clean Accean to Call for CMI Placeinent

Conetruct a ramp over tha
CFD #rom the clean wlts road
on eagt ada of esll.

6.. Dirty Road Congtruction Oy

Vahictes will ba able to placs
claan cover ahaad of
-thameslvae and ramain
uncantarnatad,

r Clean-Fill Dike

Trucks will becoma
gontaminated by contacting
waeta.

Provide closs control of
oparation. Provida monltorng
ard contingency dry
decontamination aparation on
cel if naeded,

Buifd renp at 10:1 slepe from
| cita road to top of CFD. Place

gaotaxtila and linar cver ramp
and cover with gravel.

| 7. Cokl Roada Surfacing

RAond will adaqumtely aupport
traffie.

Road rute excesshvely or geta
elippary. '

Inorasee cormpaction and/or
thioknoss ot surfece
cournalgravell; Incroats
malnienaroe. :

Leag thaﬁ e ramMpE.

Mo

| All e roads will have dirt
| surfaces.

m:sarsijosnnetcdriteblen, 5a

Drirt roade are adaquate Tor
trecaportation within the call
arsa. Contaminated ecils on-

ronds.

site are uned to construct call

Roads rut sxcessivaly or got
slippery with wat waather, |

288

Could add graval awiace
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TABLE 5.2.9-3

1. ‘Phage | Configuration

o20294

Data Quality Objectives: Construction Phase Access Road Surface

Data Collection Actvitkes

Faplore plume and conlamination

More space neegsd adjacent to RP-2. Yes Extent of contamination to ke cleanag
: up. : levels and araal #xtent.

Larger Fhase | neaded. ¥oE What will he start date of wasta How many manthe will ba evailabln

placament? betore dasired Phaes closurs 3t winter
shutdowni
Cell configuretion not known. Yag Additional consideration of layout Cel layout, Sectione 5.8.2 and 5.8.3.
’ nesdod hafore final design proceads

far. )

Alowable foundatton axoavation ard You

finel grads betow ourrent design. :

Z. Phasa Il Confiquration

Alternativa C-C is seleoted, Yan Additional tudy ie neadad to compars Caft Imyout, Sactiona 5.8.2 and §.2.3.
grantation of phaaan, ’

Alternutive -D is selected. Yan

4. Access to Phoas | After Start of Phass ||

Mo vahicles sfowsd over CFD Yea Horm.

& Accsss to Phaes 1| After Stan of Clesure Phase

Mo vehiclas sllowed owar CFD Yae Mane.

5. Cloan Access to Cell for Cover Placement

Truocke bacoma contarminated by Ho

contacting wasta.

&. Dirty Rampa Over Cloan Fill Dike

Hoad nuts excensively or gets dippery. Yar Tratfic houding. road etability. Equipmani to bx used, number of

: . lwade, soil CBR=, sto.
Lune than mn.rump- Mo

miuearsijoannetoditeblee.Sa
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TABLE 5.2.9-3 Data Quality Objectives: Construction Phass Access Road Surface {Continued)

| st o Potonia Dovitns

7. Caoll Romds Surfacing

Ecpipmant to b ussd, number aof -

Roade na excavaive .ur i . Yem.
' Iy or get wippory loade, aoll CBRS, eto.

miusereljoarmeicdritables. Sa - : ' 200




TABLE 5.2.1-1

020834

USGS Report Mineralogic and Chemical Analyses of Sludge
Samples from Raffinate Pit 3 (SEM, Scanning Electron
Microscope; mg/kg, milligrams per kilogram; <, less than; --, no

data}
Minorologic Analyeie
X-ray diffraction Fradonvinently apatite with Gypsumn 48-75%; sellaite {MgF;. 10-30%];
{eamiquantitetiva} minor quartz, homblends, | epatita 5-T5%; MgF; (10-40%; :
amorphous ion oxides, and quanr 5-10%; g.o-aﬂﬁtt and other lror oxides (ahout
tracw flakas of grephite %) _ -
SEM Scetterad grains of camotits Carnctite, undetarmined W-rich phasa
Elemsnt Unit o046 ft : -5 It composite sampien | 1920
Composite [ 1888 Sampls 1 Sample 2 - Sampls 3
" Calcium weight parcent 20 18 15 17
Phoephorue walght percent 10 2.2 i3 4.0
([1-1, 30 . waight parasnt -5 BG.2 £5 . 6.8
Magresium yraight parcent ) 4.3 . - 4% R -]
Alurminum waight parcent 1.6 2.7 2% 2.8
Sodiurm weight percent . 0.0 1.8 1.7 1.8
Fatassiumn waight percent o111 0,19 .13 . 012
Titaniurm waight pareent o.06 Q.14 0.14 0.16
Arsenic mgig 260 1,490 1,280 1,330
Barium mafkg 230 330 : 207 22 .
Cadrmdum mgkg 2.5 ’ 3.8 a2 - 3.5
CrEIUMm . mg'kg 4.3 h L= o = o
Chromium maky ) 104 181 ’ 217 . 219
Cabalt mgtka 11 . C A7 81 . az .
Coppar mgfka 850 1 430 1,310 1,380
Load mgihg ) 205 BBB 1.770 1,840 -
Lithiurm rgig 177 . 133 . 861 100
Marganase morkg 820 4,060 B.190 : 3,550
Molybdenum mghkg aga 1,410 1,260 1,310
Niekal mgtkag 120 ' 763 175 ABE
Seandivm mgtkg 17 72 ; 7E E1
- Blwer’ mgfka A - - -
Strontium mgfkg 127 278 - 30z 318
Tharium mg/kg 1,290 : 4,740 7,760 a8.010
Tin mgkg 188 ©oarF =3 <1
Uranlum mgikg ’ 1,700 3,880 3,300 3470
WVanadiurm mplka 1,300 7740 5870 7,230
Yitrnium mgikg 22 ag0 EE1 © BE8
Zinc mgikg 127 410 - 392 . 409
Zlreanium mgfky B30 - : - . -
Naodymiurn mafika ’ ' - 84 122 . 126
Bardltim mgkg - 8.7 : B.1 .oBaE
Cerium mgka - 174 217 222
Europium mofkg - . 8.2 74 ] 7.6
Gaellium mpfig - ] 82 : 85
Holmium makg - 18 28 aop.g
Lentharurn C g - rEi a8 1093
Yitathium mafkg = 54 76 T3

mauesarsijoannatedritables Ga 201
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TABLE 5.3.2-1 Materia! Balance: Consolidated

OP-II-1 : " OP-l-8 ' : QUARRY SCILS®
Mondlithic Product Soll-like Product _ Mohokthic Product .

Bench-Scale Full Scale Banchr-Scela Full Scola Full Scale
(18} IS yd batch) {14} {5 yd batch} (€ vd batchi
(LT S PO L1 . S0 S —onl
Shdge IPit #3) _ . ' 0% - -
64% Motaturs -

N Surface Soile
18.4% Motaturs

| Quarry Soila

| 7.6% Muoisturs
| Water Added

*  Not ﬂP’HmI’ZDd . L
** When ratic e pduuTutai;l an the basis of weight of bindar + weight of {Q5 + water}, the recult ia C.8 {ves. 0.8} - par 'ORNL formula

Raferance: Waste Tachnalogias Greup, Inc, WTG) - €385 Tosting of Raffinate Fit Sudger and MNitroaromatic Solle, Prelitminary Design Repert, May 1892,

mwsarsjoenneicdritablies 5a - - ’ 292
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TABLE 5.3.3-1  Leaching Test {TCLP & EP-TOX) Results for WSS Vitrified Waste Forms {in pg/}

W1 30 <0. 25 <1000 5 18
l vsLicuA,
k ToLe)

wws-2 (7]

wWa-a I} 10 13%° 42 <1000 <0, 5

W4 (™) 1+ " <O, 209 <1000 <. 26

wss{) 10 <0. g4 | 303 e | & 752

Ws-6 1" 10 <0. 59 - C O . A 0. | 320

W=7 (") Mons <0 108 Q. <0. 4 ' azo

WS-8 (") 10 . =0, 23 22 =0, L0,

Ws.5 I} H ' <{. 13 a2 : =0. <0,

WS-16 (") 10 <0, Be? Q. 4 t2

ws-11 {7 20 172 ! a. aE . 5

Ws-12 " 20 Y11 128 _ £20 5 <0, 783

. TCLP Limita - 5,000 5000 1,000 5,000 | - 1,000

Shmilated 25 <1,000 < 1,000 <10 <100 <10
WSM-5 ' '

{PHL, EP-
TOX) : ‘

EP-TOX
Limmite

‘mlusersioanneicdritelbes . Sa ' ] C 293
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TABLE 5.3.3-2 Waste Balance for Vitrification Treatment at 125, 140, and 200 TPD {Solids} Throughputs

' SF::::;' Opetation at 125 TPC {Solidel ' Operation at 140 TPD {Solita) . : Opeeation at 200 TPD {Solide)
Groga Equiv. Dry Vatar Grose Equiv. Dty Water Groee Equiv. Dry Wiater
Matarial Solide {TPEN Watarial Solds ITPD} Material - Solida - |TPD} -
TPO) (TR0} (TP {TPD) . - (TPDY {TPD)
3 78.1 62.6 15.6 875 - 700 178 126.0 100.0 25.0
2t 781 62.5 16.6 87.5 70.0 87.5 126.0 100.0 250
¥ 15.0 0.0 15.0 16.8 0.0 16.8 o240 0.0 24.0
4 15.0 0.0 16.0 15.8 0.0 16.8 24.0 0.0 . 240
B sa1 825 a.8 70.7 700 07 wa 000 1.6
el 63.1 BZ.5 06 70.7 16.0 07 1910 100.0 1.0
7 128.3 . 125.0 1.3 141.4 140.0 14 o020 2000 20
eld 1.8 0.8 1.2 2.1 C o7 14 3.0 1.0 2.0
¥ 0.8 0.6 0.0 0.7 0.7 0.0 1.0 1.0 00
10

11812 125.0 - 1250 0.0. 140,06 . 1400 0.0 200.0 200.0 B ¥

{a) Process strasms ara defined on Frgum 5.3.3.4.1.

bl Fead at BO% solids

I} Matarial @ 33% cokde

idl Assumor 3.6% sofids carmyover

[#) Sae Section 5.3.3.4.9, Tablasﬁ!ﬂ-il 1 undb'3342 for detad

m:%usurs\jnuﬂnu'.udﬁtihln.ﬁn . 294
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TABLE £.3.3-3 Mass Flows for Off-Gas Treatment Svstﬂsm‘“'

 Procass Stream'® Dperatian at 125 TPD Opurstion st 180 TPR
Gross Matenal {TFDJ’ Groew Matedal {TPD)

1 § 1.9% 2.86

2 1.03 ' 164

3 Varable Vatiatls

4 1.26 179

E 1.2 253

8 0.54 : ' 0.77

7 1.5 : _ 1,66

g _ 0.0 0.01 _
gl : 1.44 (TPY) . LAKTTPYL
100

{o) Selactad mese flows are only listed to show major inputs much ae reagents, and cutputs guch pe rasidual sludge ﬂnw-
“and ars not balanced because spscies such ae NO, wnd S0; are not coneidered, .

(B} Process streams ara defined on Figure 5.3.3.4.7.

2] Filters are racysled only once per year,

(di Ses Tabla 5.3.5.4.2 tor dotails.

musars\joannatodritables.Ga 295
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TABLE 5.3.3-4 . Estimated Fate of Constituents

Foleannd to tha Hdunnﬁ i the

_ Destroyed, K Sorubber Atmcaphare (befhr] Armnonaphare {Iasthr)
Removed orin Frit  Rewiduate for 120 tene/doy Feed 180 tonsfday Fead
Contaminent %) Dispossl M%) Rate ] Rats
Meraly
Load 92,48 T E.E4 1.8E-07 223607
Aresnic : : . 7050 21.50 . 7.9E-07 1.13E-08
Cadmium ' .. 76.08 23.95 ' 4.45-08 ' 8.39E-08
Saleriumn . ' o.14 89.88 4.05-07 434507
- Mercury .01 2099 &.2E-03 Qo090
Copper ' .. 9970 0.30 7.4E-08 1.94E.08"
Nickel = .. #9370 0.30 +.5E-09 2 2E-09
Chromium r 83.70 0.30 . 1.8E-10 ) 2.65E-10
Vanedium 99.70 0.30 1.4E-08 1.98E-08
Zine _ 27.61 . z.3% 1.1E-08 " LE1E-0E
Acid Goses . ] . .
Sulfata 60.01 35.99 : 2.39 3.45
Chioride . 288 26,17 0.06 . 007
Fluctite _ 99,63 0.31 1.8E-08 2.38E-06.
Mitrlies ' _ 80.00 20,00 0,08 G.114"
Nitrates 80,00 2000 8.07 1153 -
Organic-NC, 80.00 20,00 008 - 0.08
Thermal NO, BO.OD 2000 4.89 _ 675
Mitro-Aromatice : .
2,4,6-TNT : <010 - <010 . o 0
2, 4-DNT <0.10 =010 ¢ © D
2,6-ONT «0.10 " <0.10 o : o
.+ Radionuclidas - . _ _ . - .
' Total U 99.7 0.3 _ 1,7€E-08 251609 -
Th-230 99,70 0.30 9.85E-13 1.38E12 .
Th-232 : 83.70 0.30 - BOYEOH 7.836-09
Particulates 39.96 0.05 o B2E0T7 7.438-07

“Carry-through™ + recyclad
kv fram apray dryer

m:'l.ui;uu‘k.juanhn'..bdr'nmhl-n.Ea . : 295
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TABLE 5.3.4-1 Debris Characterization Major Groupings and Their Components -

== :
| GROUP 1 — FRIABLE AND MANMADE MINERAL FIBER

Frisble asbeatoe-containing mabaral [ACK) - ’ Manmede minaral fiker matetiale:
- Higur, wall, esiling, window, equipment mastios - fiberglusa inaulation
- dry wall campounds isamplad na ACM dateatad) - rockwoo! tneulation
- ficor tile - squipmient filters
- fioar {aveling cornpounds © - owling tila
- flpar underiaymenta ) - wall acoustical tiles |
- inb sguiprmant ACM rope - HVAC ingulation - coiling apouatical titas
- pipe jointe . : '
- bricks {ACM)
- pip= insulation

GROLP 2 — VEHICLES, ENGINES, AND S/MILAR TYPES OF MISCELLANEDUS METALS '

| Faulpment with sheet matsl surfacea include: Sodid wouipment includes:
- care - angine blocks
- trucks N - igthes
- air handling o ' . . - garing squipment
- axhaust fang © = front-and losders
- hoode } - procaas aquipment
- uants } . : « alnctrle motore
- rail yard sngine {referred to on-site an.|ogornotivel . - blanding veseels and tanks
- boilere : " - purps, shectric
- gry traneformens ' - giping pumpdfralves
« galelner oven . - giealae (remove lead weights from sceles
- motor sontrol cantar . and atere in Building 424
= MCC pansls '
- powar panals
- dugt crlieasticn squipment
- regctar furnaces
- ragugtion fumeces
. pitric acid absorber aclurmn Building 108
« raconcentrator column Building 108

lek squipment & procese afquipment

| Group 3 matarial includes:
- stalnlese wtonl
- pipok, tanke, vessele, and socipreent
ghesting -

| GHOUF 4 — PIPES

Group 4 meterial includes: .
- Fipa jees than 12 |h. iroutside dismeter with fitiinge, vahves, and appurtanances inteat
- Fipa greater than 12 in. in cutside diamstar with fittings, walves, and sppurtanances removed
- Product procesa pips

mussrgijoannatodritables.Sa 207
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TABLE 5.3.4-1 Debris Charactenzatmn Major Gruuplngs and Their Components

ICnntmuedJ _
[ onove s — wscruavcousveris ]
1. . .
| Reinforcing stasl includes: . Miscokaneous motale inchuda;
) - stes] bars - - pipe fittings
! - walded wire fabric = alagtricel conracters
- wtoel wtrand - gastings
= alactricel conduit - - light fixturas
. = walvan . :
= pute ond bolte i
- gmall pinces of sgulprant -
.= ahort gurvad piping C
- aag rode
- foncopostelfencing

] GROUP 6 — NON-METAL DEBRIS - ' : :

Non-mstal gabrla inclodes:
- plastic i
- glaga . .
- pager produste ‘
« fioof serapings
- genaral tragh E
= codlactad "housaclaaning dabris™
- diatomacanus &arth

HEPA vacuum dust wifl be collscted ae & result nf dmulinnn"hwndunnu.

Bulicy sheet matal includ=s:
- metal deske
© = fllw cabinats

-= ymatal laboratory banches
= supply closets
- lookars

- gquctwerk

- control boxses . . . :
- FArFgouE ) !
- ﬁrlprnnf nahin&ts!lafﬂs

| PCE Contaminated Meterial

- BCREpmAant

- conchte praced in roll offs ot MSA
- pips

- nmr confaminated mﬂa1

GROUF a - sELEcT MATEHIAL J

Seloct Matariel includes:
- ails
= thizrium compounds
- yollow ceke
- gresnsglt regidues

rn'.‘.l.! sersljoanneiodritablas. Ba . 293
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TABLE 5.3.4-1 Debris Characterization MB]D!‘ Groupings and Their Components
{Cnnun_uad}

Nonﬁiablu atbastog-contsining matsrials (siding and eheeis! inoludas:
- giding ahaats

- shi#lding shesting
- pumnnns

H Buitt-up roofing includes:
j . hgh‘twmnh’t ooncrete rmf dadunu

GREHJP i2 - ETR'LICTUFI.&L STEEL
Stryatural ebasl [noludes:
= galumne
- beains
= crane raile
<girts
-~ puring
- railrund rail

' GROUP 13 ~ PLATE STEEL

Flats atesl incudes: Matal ml}nu, roctfing, and dacking mt:ludu

- fratal decking . - matal decking
- towers, tanks - axpancasd metal decking
- tanks ~ oorrugeied stasl widing
- yaness . - ’ - cornigated wtasl roofing
- gtoal siding . - aluminum giding
- rocfirg ’ - Wurninum roofing

- ulummum daulur-g

 Concrata slabs include: Concrate footlngs incheda:
- glabs on grade - isolated footinge

- deck slabs " - oontihuays feotings

- alovated slabs

Caonorete piers inalude: Mascnry biccks inelude:
- drilled foundation pisrs with pelled bortome - briok i
- cindetblock

- parcalain

{PCB-contaminated concrets wili ht lturqd at MS.& in rul-nff hom unitl final dmpnanl 1

| GRAOUF 15 — AAILROAD RALLS

m:lusareijoannaiedritables. Sa : 299
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TABLE 5.3.4-1 Debris Characterization Major Groupings and Their Components
' ' (Continued) :

GROUP 16 — LARGE WOOD PIECES
YWaod materisle include:
- tolaphone poles
- rsilroad ties
= offica furnitura
= daore
- parfiticns
- atructursd timbare
GROUP 17 — WoOD {SRECIA
GROUF 18 — MISCELLANECUS NON-METALS
I;Iiucallanuum harermetals n;ilt:.u.ial in'cl.udﬂ:- :
: - igraphite pips
« gréphits sheating

= ghatomaceous aarth

Spacial matals includa:

- alminum

+ siding

+ deck plate

= afructural shapor
~loet

* hinlding

+ goale weighte

+ drgin pipe enala
- DOpper

- buz bars

" wyirn condueturs

* wire in oonduit

* wirs in motore

m:iuserdjoannetodritables . Ba . 3'30




TABLE 5.3.4-2

valugtion Critera

| Worker heslth and safsty.

—

| Facikitate placament in call.

Calf volome reduction.

Minbmize labor intensity.

| Relative urt cost.

Facilitate coll pedformance.

' maAusnreijasnneiodritablias . Sa

030994

Results of Modified Value Enginsering: Optimize Material Sizing For Cell Disﬁosél

ARarnathve

Dismarntle matarial.

—_——— . ———
Advantaga

Minimizae worker health arad eafaty
rigke. Minimizes procese and handing.
Mirimizes void space. Reduces overall
call volume by mecommodating CE5
grout ar VIT gand. Me impact an final -
dacigian.

Dizadthvantags
Additicnel mizing required i
recychng s chosan, Additions!
attentich during placemant.
Aequires CSS grout or VIT sand
to fill yoids. ’

T __

Prateired

Diarmantde matesial.

Dismartls material for
racyoliTg.

Achioves manim.uﬁ cell volume
reduction.  Minimizes void
spacaimnaximum cell parformance.

Highes urvt caat. Higher heakth
and safaty dske. Addittonal
hamdling.

el material.

Modarate call reduction. Moderate coll
porformance. Highar refative unit £ost.

High hasith and safety rieks.
Additionsl hamdting.

Compact matonal.

Moderate osll performisnce. Higher
ralative unit coet. .

High haalth and wofaty feke.
Additionsl hasdling.

éhmd matarial.

{.owar relative unit coat than
eryofracture material.

High health and safety risk.
Additional handing. Lawer call .
parfonmancs.

Cryofracture matarisl.

301,

High health and eatety riek.
Acdditionsl handling. Lewer call
parfcmansa.




TABLE 5.3.4-3

¥ Ay pip= lese than 12 in. diameter.

| Facifitate hanqliﬁg — Reduts pinces ta
| managoebla siZea for handling by ordinary
conatruction aquipment, -

| Coneider cost — Additichat processing coate
| muet provides sufficiont banafite.

Cut Iﬁm ralathvaly gtroight lengths
of pbout A 11, .

MOTE: Only sxoeption to & ft
sizing of stool pipes in product
process pipes 12 in. outaids
diamatar of lsen; these will be
gizad to 20 & lengthe and piaced
Itr roll-off containars.

‘Facilitates handfng.

030384

Resufts of Modified Valye Enginaaring: Size Reduction

Cut Inta relativaly straight lengths.

Four typan; .

pipe goterst (3 Mt langthte) storad
at shraddables area, MSA
product process pipe (s2s 20 ft
langths) placa in sol-oft
contsinery ond stora at MSA in.
prodisct procase pipe ama

all pipss from Bualdings 1028, 403
and 404, sized an above but
place in rolioff containers and

. franaport 1o TEA.

qtainlnae stes 1o stainfmas sl
araa 8t MSA

m:\uaérs\jemhlodﬂtahhﬂﬁu-
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TABLE 5.3.4-3

Enluaru-:-n Cntsnla

All 12 in. outelds diameter and greatar cut ta

Liet Attarnalivea

e o

030324

Advantagwe/Disadvantayss .

Results of Modified Value Engineering: Size Reduction {Continued)

i & Ft langtha and eplit in half.

| Faciltats handlirg — Reduce places o
manngeabla aizas for kandling by ordinery
| construction equipmeht.

|| Considar cost — Additional proce=sasing cogts
H st pr-_wlde sufficiant hnmﬁtn

Cut plps into fengths of about 8 ft
“or lase: plage st the MSA unti
Hnat digposal.

Cut pipe into lengtha of about B ft
ar leae; place at the MSA until
fine! dispoval.

Adwailage:
Lowar costs.
Dhadhvantaip:

Premetes largs voide during long-term

digpoeol.

“Advantage:

Flattaring reducas veids.

Cut pipe into sppropriate lengths:

place at the MSA until ilnal diepeas. '

Thruu typan:
pipe generd (pize ft lengihe,
then split in hetf 10 MSA
- nonalreddable aren)
- product procesa pipe Isize B ft

" Dlgmdvaritage: lengihe, “split v half,
Higher cost, dagantamination intarors and ta
MSA nomshroddable aresl
- AKX pipsa from Bultding 108 wzad
an sbove but ptace in rell-off
contaners, tarmpart to TSA
| Reinforced conarata pipa greator than 12 in.
in dismatar.
Eacilitate handling — Reduce pieces to _ Aubbllze concrate; separete ctesi | Advantage: Saparate at joints; stack at the
i managesbia gizas for handling by ordinary and concrots; place stesl at the Mone. MSA; Ell with trasted sludge duritg
constraotian aquipment. BSA anid concrete at the Ach Dl asdvaningm: $inal cksponal.

| Conaider cost — Additional procaasing cowts

muet provide gufflcisnt baneafits,

Fond.

Separate at joiris; stack at tha
MSA; RlE with treated eludge
during final disposal.

Contldarable steal wire and runfnrcmu

atanl wil be pxposed, requidng handing |

and storage. Additional material -
transportution costa from Ash Ford..

Advantaga:
Horm.:
Dlaadvantiga

_m:\usarn\jnmmﬂndﬂtubln.ﬁa

Pipe will raquire suppart during fHling.




. _ 030994
TABLE 5.3.4-3 Results of Modified Value Engineering: Size Reduction {Continued)

Evalustion Criteria

Cast iron groater than 12 in. in dismedar.

Fac#itate handRng — Raducs pisces to
. | menageshln sizea for handing by ordinary Separate et jeints; crueh pipa to - Separate at joirts; erush pipe (o
i nenstruction sdquipmant. sxpose camar; place at the MSA ] ' sxpase conter; place at the MS5A

' untll final disposal. : untd final disposal.
 Consider cost — Additional processing coste : : '

must provids sufficient barafits.
GROUP & — MISCELLANECUS METALS

Rainferoing steel conduit

Facflitate handling — Reduca pleces to - Comprass into refatively denas x : Shear into longthe of about 4 ft or
ranageable wizem for handling by ordinary balen, ' Faciltates handling. Safer. fars; pile ot the MSA,
constriction aquiprent. Disadvantage:
Raguiras the use of a baisr for
Coneidar cost — Additionsl procassing coste incregsed cost.
must arovide wufficient banafite. Form a mass st the MSA, . ’
Advamiags:
Mo,

Disndvarmage: :
Shaar into lengthe of about Aftar | WAl raquira cutting befors final
feam; pile at the MSA. diepoaal.

Aalvantege:
Faaiktates hardling.

" Dinadvartages:
Hora.

m:iuserstjcannatodritables. Ge o 304




TABLE 5.3.4-3

GROUP & — MON-METAL DEBRIS

—_—

030934

Advantages/Disadvantoges

Results of Modified Value Engineering: Size Reduction {Continued)

Mon-metal debris.

Facilitets handiing — Reducs piaces (o
managaabls sizes Tor handling by nnfinary
cohstruction eguipment.,

Comsider coat — Additionst processing costa
must provide sufficient benafits.

GROUP T — BH‘EET MET!.L

Load debrig into ral-off boxes;
place loaded hoxea in MSA unti
final digposal.

Crush dabrig befora loading into

roll-off boxes; place loaded boxen
in MSA untdl final disposal.

Advantage: .
Doee not require special processing 1o
reduce sire,

Advaminge: .
Allevyn rore debris to be placed # roti-
off Boxes, ’
Dmadvartage:

Extra gost doss not sppesr to provide a
substartial benmfit, '

loaded boxes in Sk untl finel
dispoaal.

Load debris into rof-off boxes; place

Bulky shast metal.

Fachitate handling — Raduca pieces to
mansgagbls sizes for handling by ordinary
ganstraction squipment.

Conerdar cost — Addifional proceasing cosla
muet provids sufficisnt bessfita.

Crush bulky objects te
approximately two-dimengions!
shapras; pila at tha MSA,

Shred to raduce bulk; plle at the
MSA.

Comprass into wﬁmﬂmm Z-ft ta
3-1 bales; wtack at the MSA.

Advantage:

Nona

Disadvantegs:

Highar cost .dllﬁ not appear boe pmwhr
a gubrtuntisl benatit.

Advanegs:

Qhtaln deness beles. Facill.’!tu
aubeanuent handing. Balas can be
astacked, raguiring lees temporany
storage srea. Potentially a haneficisl
wagts form for long-t2mm dispoaal.
Disndvamiage: .

Heguires the ues of a talor for
gubratantielly incrassed cost.

Cruah bulcy chmets to
approvimately two-dimensicnal
ehapow; pila at tho MSA. -

msetsijoannetcdritablizs Ba '

305




TABLE 5.3.4-3

| Congider cout — AddiliunaT.pmaaning coste

| GROUP.8 — PCB_—ﬁDNTAMNATED MATERIAL

N AT N

c30e94

Results of Modified Value Engineering: Size Reduction {Continued)

Fraforred Alternatie

Facilitata handling — Reduoa pisces to
managashls sizes for handling by ordinary
sonstraction agupment.

| et provids sufficient benefite.

"

Take elabs st any gize that can ba
handlad ta the Ash Pond until final
digpozal.

Break sleb nto pisoes with a
nominal 3-ft masimum dimanaion;
pila st the Axh Pond until final
diaponsl.

e —— —— I .
| GROUP 9 — SELECT MATERIALS - No additional sitarnotives wora svaluated.

Advantage:

Nona. )

i wdwantagn:

May raquirs craies,; largs trucka, amd
othar heavy aquipment at each stags of
Farwdling. ' ’ .

Advantage:
Can bs handled with ordinary front-omd
loadsra and dump trucke.

Wili require edditicnst handbng and
cutting of rabar. :

Braak glaba into pisced with a
neminel 3-ft mexdmum dimension;
pila at the Ash Pond unti! final
dispoeal.

:1usnmkﬁnﬁnnq\udﬁmﬂqm5&
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TABLE 5.3.4-3

k GROUP 10 — HONFRIADLE ASBESTOS-CONTAI

R R S

MING MATERIAL

Q30994

Advmriages/Disadvantages

Results of Modified Value Engineering: Size Reduction {Continued)

Prefarrad ARprnative

Horfriable ACM (Siding & Shasts)

. Facilitats handling - Redusa pieces (o
| manageable sizes for handling by ordinary
gansinecton aglipment.

Congider cost — Additional procassing coets
| must provide sufficient banafits. -

Bard in 45t high Sundlas at
building lozations; stack in MSA
until finsl digposal.

" Aapdoimly pile at MSA until final
diapoesl.

Break up aod pile a1 M5A it
final dizpasal.

Advaninga:

Facilitates final piacement. Wirimizes
axposurs. Reguires lase aren in MSA.
Dieadvantnge:

Posaibla highar ooet dus to up-front
labar,

Advantaga:

" Raquires less up-front lahor,
Diard v airbives: : C
MSA piles will likaly ba low and roqules
largsr area dus to potantial For sliding

shaste.

Achvmivimga:

Handlw with front-and foadars.
Dsadvariegs:

Fromaten sXposurs.,

Band In 4-ft pigh bundles st bullding

locations; stack i MSA until final
diepozal.

miuserjoarmalcdnitables Se




TABLE 5. 3. 4-3

GROUP 11 — ASBEETOS—CDNTMHING MATERIAL

Q30594

Results of Modified Value Enginsering: Size Reduction (Continued)

| Monfriable ACM {Rocfing}

| Facilitate handling — Reduce pisess to

§ manageable sizae for handling by ordinery
congiruction squpmeant.

Consider cost — Additional pravagsirg oot
j et provide sufficient bensfite. ’

HW‘P 12 — STRUCTURAL STEEL.

Taka slahe at .unv siz# that oan ba
handlsd to the Ash Pond until final
disporal,

Erzok slabs into piacas with s
nomipal 3-ft masdmum dimension;
pile at the Azh Pond until finet
disposs.

Advmntaga:

Mona.

Disadvantage: .

May requbre cranes, (arge trucke, and
_ather haevy aquipmant at aach s‘taun uf
handiing.

Advartege:

Gan ba handlad with urdlrurv front- und
loadera and dump trucks.
Dinabvaniags:

Wil raquira additions) handling and
autting of rebar.

Braak slabe into pinees with a
nominal 3-ft maxioeum dimeneion;
pile ot tha Azh Pond unill final
disposal, '

l Facilitets hmdﬂnu — Reduca pleons 1o
manageeids sizes for handling by urdmnw

conptrugtion squipment.

| Coneiter coet — Additional processing oum
i must prwdu wufficlant banafits.

Take steal pioces 30 ft or 5000
lbg, whichavar s greater, or ghape
that can be handled 1o the MSA
untll find dispogsl.

Cut ataal into reasonabhy streight
larvgtha of about §§ ft or beae;
rethave prajsctions to within f ft
of stesl ghopee; place in MSA
until fime! dieposal.

Decontaminate.

None.

Dimndvantaga: .
Wil recpine sore tamporary storages
rpaon. May require edditionst
hun:lingfmw‘ir_ru pquipmant.

Advaringe:
Facilitates handlmg at all etagas,
Du-lumhp

. Hone.

Adveninge: _ _
- Dopg not requirs dispossl in cell.

Dhimathvatitage:

Extreme eoat. -

Cut &ad irmto reanonably straight

lengthe of 30.ft or 5000 Ika; remove ;

projactions to within 1 ft of eteel
shopraa: place In MSA until fingt
dizpowal ;

.' mi\usarsljcanneicdritebios. 5e
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TABLE 5.3.4-3

Evefuation Critaria

| GROUP 13 — PLATE STEEL

030894
Results of Modified Value Engineering: Size Reduction {Continued)

} Plate stest

| Facilitate handling ~ Reduce piaces to
| manegestis sizes Ffor handling by ondinary
conatruction aquipmant. -

Consider cort — Additional pracassing coets
miat provide suffictant benefite. :

Tut into approximately 4 ft x 3
ghuata ar wnalisr; place at the
MSA until final dsposal,

Dacamtaminate.

Advantage:
Facilitetne handfing,
Disndvantagpe:
None.

Advartage:

Dang not ragquire disposal in cell.

Db ot

Extrame coat,

Cut into spproximately 4 ftx 3 #t
#hests of ernslar; piace at the I-!lﬁh
until final diaposal.

Matal Siding, Rocfing, and Deoking

} Facilitate handling — Reduoo piecas to
managealia azas for handing by ety
canstruction squipmant.

Conaidar cost — Additional procassing custs
et provide ewufficient banedles, . '

Cut inte approximataly 4 It x 8 ft

ahests or smpllar; tand in 4-ft

Hgh bundies; place at the MSA
_unitil final disposal.

Comprass inte approximataly 2- to
2-ft bates; ateck 3t the M5A until
tinal dispogal.

Obtain denvs bates,
Plaadvantegs: . )
Requirey thé uae of » bater for
inorogisd cost.

Gut imto Approximetsty 4 it x ¥ ft
ahaats or emefiar; band in 4-ft high
bundleg: ptace at the MSA untt fina
diwposal.

mjusersijonnstednitables Ga
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TABLE 5.3.4-3

GR'!}UF' 14 — RUBBLE

Results of Modified "u"alua Engmeenng

30994

Size Reduction (Continted)

Concrete dabe

Facilitate handling — Raduce piaces to
managesahis sires for handling by erdinary
cohstruction squipmant.

Congider cost — Additicnsl procersing coate
must provids sufficient benofite.

Toke slabs at any sizs that can ba

“handled to the Axh Fond untll final

diaposal.

Breoak aloba into piscss with a
nominal 3-Ft madmum dimenaian;
pile &t the Ash Pond untd final
diaposal.

Audvaninge;

Mans.

Dasdvantage:

May require cranea, Iurm trucks, and
other heavy equiptnant at aach atage of
handling. '

' Advanisgs:

Can ba handted with ardinary front-and
loaders and dumnp trucke.
Diendvantegs:

WAl require sdditional handling and
cutting of rabar.

Brask slahz into pieces with &
nominel 3-ft masdmum dimenslon;
pile at the Ash Pond until final
dispoes,

Caonorata footings

Facilitats handting — Raduce piacas (o

manageshle siren for handling by ordinary - -

eonetruction squipmant,

Conwider cost — Additional procesaing costs
muat provide sufficient banafits,

Eroak into any siza that can be
hapdled; place in the Azh Pond
yntll final disposal.

Bresk intc pizces with 4 nominel
A.ft maximum diFmangion; remows
stam walle; pile tn tha Ash Fond
until finel diapozsal.

Advantape:

Mora,

Disarvarmages: -

My require cranes, large trucks, and
othet hasvy equipment ot aach stage of
hardiing.

Achvarmtage: . ’

Car be handled with ardinary frant-and
logders and durmg trucke. Ramoving
atam walle will reduce potentis for
voide when placed in cell.

Brogk indo pisces with g nomitial 3-
ft masdmum dimension; remove
utam walle; pile in the Ash Pend
until fingd diapoeal.

miwsersyoonnaicdritables.Ba
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030934

TABLE 5.3.4-3 ‘Results of Modified Vatue Engineering: Size Reduction (Continued)

i Ewsluntion Criteria

List Alternativas

' | Concrete FI'BHI

Facilitats handling — Asduce pleces to
manageable sizeq for handling by ardinacy
i construation squipmant.

Consider coat — Additional processing coets
| must provide sufficient banefite.

Bruck into any miza that can be
handled; placs in MSA untl finst
dizpaeal,

- Brogk/pulveanze into pleces vith e -

rwninal 3-ft ereodmam dirmeneion;
pils at MSA untl Bnal digporal.

Mone.

Dinachvamrtngs:

May require cranas, iergs trucks, or
othar heavy aquipment at sach etage of

handiing. May requira analysis of affect-
of oohcentrated foad avar liner.

Advaniage:

- Can ba handled with oﬂiﬂar\r front-and

tonders aivd dump truck. Piaces are not

“skely to be larger than the meximurn

‘el lift thicknosa.

Bresk/pulverize nto pisces with a
nominal 3-ft maxmum dimeneion;
pile in the Ash Pond untd final
dispornl.

1

Mﬂpnw Bocks

H Facilitate handling — Reduca pleces to
| managaobls aizas for handing by orlinary
congtraction squipmant.

Conddar oost - Additional pmommg coFte '

| rmpeat prawdu mlﬂﬂuﬂ barefits.
' anuur 16 ~ nnu.nonn RAILS

GROUP 16 — LARGE WOOD PIECES

Rubbliza into pieces with a
notminal 3-ft medtmum dimensiors
placa at tha Ash Pord unti final

Pudvantege:
Can be handtad with ordinary loadam
and dump trucke.

Hubblize into wall pieces witk 8

rominal 3-Tt medmam Sinvension;

place at the Ash Pond untd final

} Facilitats hendling — Reducn places Lo
| managsabde sizen for hending by nrﬁmw
| canstructioh squipment.

] Consider cost — Additional prumuing oonte
H must provide sufficient banafite.

Disageemble or out into leagtha of
ahout & £t or lees;: pila in the WMSA
untll firal digpoaal.

Chip wood hefore dispogal,

Advantegs: :
Faciitatan handling and final placermaent.
Diepdusntage: .

Highar cost to procass,

Chipped e placed in the MSA
wond storage aran.

m;ﬁuursﬁomnu}oﬂﬂtuﬁak.ﬁq’
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030994
TABLE 5.3.4-3 Results of Mndrﬂad Valus Engineering: Slzﬁ Reduction {Continued)

T TR T R R e e

_ GROUP 17 — WOOD (SPECIAL}

Facilitate handling — Aaducs piacas to Disascembla or out inte lengths of | Advantege: :
mansgaabla sizas for handling by ordinary sbout B ft or lese; plle in the MSA Facilitatan handling and frna! placermant. i
conEtruction sguipment. until firel dieposal. Disadvantage: ' i :
- Highor cost te procaes. : .
Corpder cost — Additions! procecsing cogte Chip wood befora dispoeal. Cookng towar: Chipped and placed
muet provide sufficient banefits.. ' . . in roll-off container and aiore at
: TSA.

m:l.tﬂnrsuocnnn\ndﬂtﬂblﬂs,ﬁu ] 312




TABLE 5.3.4-4

e et | Gz comner |-

i GADUP 1 -- FRIABLE AND MANMADE MINERAL FIBER

0202324

Observational Method: Size Fladucuun

Mo eize reduction

Materials will be haguod and
placed in goa land contsinars.

GROUP 2 — VEMICLES, ENG ENGINES, AND SIMILAR T"I'F'ES OF MISCE MISCELLANEOUS METAL METALS

Additional ssbegtos wil be.
encounterad during
dempolition.

May racuira rermove 1| and
bagging.

Bags may ha brokan. IIi".l‘ill Increage putan'lid fm

Equiprmant with lhaat rnutnl
surfacos

Rearmove wheele e eiher
jections; remove aheat metat
ads, trunks, tope, or other
coviring that t hirvdat later
filkng of woid spocos; flatten ae
sppropriste; place in the M2A )
until Anet disporal,

Matal places rendomly piled in-
“MSA

Claan, dmmante, sort, snd
‘e opanings.

None expeated. 1 Hot applcable

Solit Equipment

{ ‘Aomove whesls, lovels masts,

: nmnplan, buckete, or othar
 pro cﬁom.ﬂmmmm

| und final dieposel.

| GROUP 3 — STAINLESS STEEL

thu

Mguum randatiy piled at .Nmu oxpacted.

W

Dirwin enginag bilock ol and

Not appliasbls
. ' traraport o Bmlding a34,

Ramove whesla, levers masts, Pipen, structural mumb-us Sorms pipes may be bent to High . Siraightan or cut Inn-utl-u
canopios, buckate, or other equipmant and tanks (o bp ] wvaryirg] degroos. L appropriate.

1 prajectiors: plage in the MSA removed vairng Specificathon ) ’

| unti' fined diepooal. Q2066 Some shawts may be bant - . Flattan shonte aE

! ach that binding is appropriate.

: oiflieudt.
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TABLE 5.3.4-4 Observational Method: Siza Raductiun 'iCn'ntinuedJ

GROUP 3 — PIPES _

G30994

 Ary pipa teas than 12 0n.
| distnater

Cut into relatively straight
lergyths of shout 3 ft.

Piled randomby.

Soma pipe wil be bent to |

Steel pipa graster than 12 in.
diameter

Cut pipe inte langthe of about &
{ ft or lowa; wplit in haif; place at
i the MSA untd finet daposal.

| MOTE: Only sxcaption to 2 ft
lengthe of utni plpa s product
process pipa 12 in. or lass (nize

Piled randemly.

varyig degroce.
Fipe wil! be bant dus ta
Rattening procasa.

Plpa may have joggad cuta
dua to flattening arocege,

Seraightan or out langths

|- ek appropriste.

Safety concern — ho
significarit affact.

| Reinfarood conorets pps greatsr
than 12 in. digmerar

Clay pipe

Sepatate gt joints; aiack at the

Ach Pord: fill with trastad sludge
during final diepons.

Fipe witl be utacked or plled
randamby, ’

Not applicsbls

Cast iron and clay piae grantar
than 12 in. diamatar

| Saparate a1 joinde; cruah pipes to
| axposa uurrtor.. plucu at 'Ihn MSA

| GROUP 5 — MISCELLANEDUS METAL

Cruebed pipe will ba plad at

ot appﬁcabin

| Rulnforaing steal and conduit

Sheat inta lengtha of about 4 fi
or team; pie at the MSA,

Pila of shn;l't. tangled pieces of
minforced stost and gonduit.

Honw sxpented.

Mot appli::ahle

Naot sppliceble,

mﬂunum\jmnnl\nﬂﬁtﬂlﬂ.ﬁ_ﬂ
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TABLE 5.3.4-4 Observational Method: Size Reduction {Continued}

| Mizcalianeous matals

1 Reduce ol lenyths to laya than 8
fi; pile in the MSA until final

Matal pincas pqla:l randomly at

the A

Q30994

Mon-metal debric

§ Load iebria into rok-off boxes;
place londed boxes in MZA untl

i final dinposnt.

Dabsis will ba partially broken
whan demolished and when

Cthar ctargea of demolitian
materiale may erd up in
mﬂ off boxas.

Will raguirs edditional roll-
off boxes.

d HEFA vacuum dust

No size teduction.

loaded into rall-off boxss.

Matarisle will ba hmud ard
off boxes axalusive

Crther dabris mey be thrown
into roll-off boxea.

May incrasse potantial for
axpoBFe.

|| Bulky nhn.t metal

| Crush bulcy objecta ta

§ spproximataly two-dimensionat

shnp-n piln at the MSA,

Control panale conteming

conduit, wire, plastios, and

mvetal hackinge will not
much.

Preduct matarisf from floore and
aupment surfaces to
Ewiiding 434,

m-luneraijoannuicdritaliens. Sa
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TABLE 5.3. 4-4 Observational Method: Swa Heductmn {Contmued}

GHDUP 10 — NONFRIASLE ASBESTOS-CONTAINING MATERIAL

030994

HNenfriabla ACK tudtng and
ehwats)

" Band in 4-ft high bundiss at
buillding locations; etack in MSA
untll fina! diapoeat.

Siding and £heats will l:la
" pradaminanty bunded

GROUP 11 — ASBESTOS CONTAINING MATERIAL

Some brogkage will ocelr.
H breakage occurs
rubcontractor ty place
‘materigla in roll-off
gonteinarg, Ses
Spocification 02063, l.m.r
sharp adged ACM mererisls
will tear poly baga, s0
wpacified in Spociflontion
02063 theew matenale to
baa placed in fnad water
fight_roll-odf containere.

High

Pilue of broken and
unbandalle materia) 10 be

placed at ACM, Stacked

bundlas ta MSA.

.  Broak etobs e nomine 3-ft
inzag o omaller; pHa at the Ash
F‘und aﬁd tovar with soll unti
Al

'GBUUP 12 — STRUCTURAL $TEEL

Slab sizew will vary in alza frem
vary smal] to about 3 ft. Aebar
will racuira cutting or banding.

Roofing materiale may
soparats from slab places.

Cut stoe! into rangonatly straight
lengthe of sbmrt 30 ft or BO00 .
be; remove projactions to within
1 ft o} wtonk ahapes: place in
MSA untl finet disposal.

W Ianughu of ntasi up to
m:;:raum ft long. Endwe may
be twigted dus to ahearing.
etinns will ba comman.
Entita-tnarmbar may ba bant and
twiatad de to damolition varsus

diemuntiarmant,

Pizcas may be hent to
varying degraaa.

30 Ft or S000 Ma,
- Cut ow

straightsr langths.

- Fufthes atasl radustion

and decon for meyeling
may T reqtiinsd at tha
MSA,

ropriatn for -

GROUP 13 — PLATE STEEL
Flaie stesl
Cutlnmapprmmatﬂvtﬂtx!ft

ehests or emaller; placa at tha
1 MEA untd final digposal,

Piptes willl be atackad or piled
randamfy.

Some plates mey curvs
mrore than othore.

High

Smaller cut wizar may be
roguired for vary curusd
niaoes.

m:psarsyjcanneiodritables. Ga
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_ 0350994
TABLE 5.3.4-4 Observational Method: Size Reduction (Continued)

_Component Specified/Proterred

s

Fuwnut'mn . Prebabifity for Docurrenes _

1
| Matal zkding, roofing, and ok

| decking .
f Cut into approximataly 4 ft x A f1 | Bundies of banded ahoot matel, Some shaats may ba bent "] High - Flattan sheois Ac

| shasts or emalter; band in 4- Burwdlas will bs compressible tunh that binding ie sppropriats,

! high bundles; place at the MSA urder el waste and cover difficult. .

1

1 [—

until ah:ﬁa. Inading.

GROUF 14 — RLBBLE

. Conoreta piers

Breakmulverize into nominei 3-#t | Rubble wikl vary in size fram Mone expactad. Mot applicabla.
pisces or smaller; plle at Ash wary smal to sbout 3 ft. Belie :
i Pond uniil final dispoeal. gra unreinforced.

| Rsbar in shaft Wil reguire
cytting or hending.

Mizsenry blocke .
| Rubblize inta pieces lass then 3 ft | Pieces wil wary in size from very | Cthar typss of debris may High Pincaw largar then sbout 2

| nominol size: place st the Ash amall to sbout 3 ft. bacome mised with ft should be mmoved,

Pand until Fnal digpoeal. Pradominant aiza should Ba rubblized masonry Blocks. ported, and mduced o

argurd & i to 12 in. . mguirad. The smalter
Reinforazmant within bond piacas can ba handlad as
| : baams cr cella will requira ' ninble.
| quttirgg or remouat by .
: : herzation. :

[r——rm———— e — w — —_ —— T 5

.| GROUP IS — AAILROAD RAILS

__| Roi 4, _None expac ad. ] Mot applicable. _ ol

} arouP 15 — LARGE WOOD PIEC

| Disageemble or cut into tangthe Wood pilsd randomly at the Cither typag of dabris, such High Mo eflect.
] of about & Tt or keas; pila in the MSA. 2% boite, brackats, . .
MSA or Mulch Fila Area wallboard may ba mixed
i {chemnicelty reated wood wil with woed. :

sz ba mulched|. -

mAunarsyjoannaicdritables.5a o _ 317




TABLE 5.3.4-4 -Dbs&rvatinnal Method: Size Reduction {Continued)

020924

e e —
e rence | Affacton Oparatiohs _!

Placed in rolboff boxes at ths Mot applicsble. Mot applicakble.

Alurmninun s copper 1o be
atmodnuham Load ¥o be

m:\UBBli\jﬂEMB\nd.l"qt!Hll.ﬁ! ' ME



TABLE 6.3.5-1

Evaluaticn Criteria

Mechanizal relihility.

Eusa of operation.

Caat {high, moderata, low}
| Voluma capacity thigh, moderets,
i low].

Muaintananae.
f Mobdlity. -
| Handle wids ranpge of particie size.

m\usarsijoannsicdritebles.5a

List ATtarnatives

Vibrating scrann.

Stationary west eizing ecrasn.

Rotating soresn rommeal .

Results of Modified Value Engineering: Classifier

fanaadg

- Advantages/Dicadvantages
—
Advantages: .

Machanicalty seliablo. Ence of
pparation. Hiph volume capacity.
Equipmant oan ba moved. Wil handis
wids rangs particis slre.
Dimadvantagea:

High coet. High masintenance.

Advantagas:

Rnculras litthe cperator gitention. Low
part. Low meintansncs.
Dlandvantiygas:

Machanicelly religble - tend to plug and
bind. Low volumg capaocity, nétall in
siorage devioe. Limited on eolids
particks aize.

Advantwas:
Mecharically refisble. Eaes-of
gperation. High volume capacity.

wide rangs particle mze.
Dinsdvanmiages:
High cost. High maintenance.

319

Ecquipment can ha movad. Will handls

Rotating scraan tromimed.

The trornraal will handle a higher
throughput than tha design
capabiities. If unit is designed for
100 ph, it can ba lncreassd 1o

150 tph, while wWhrating acresns do
not have the jatitude.”



030394

TABLE 5.3.5-2 Results of Modified Value Enginesring: Storage

List Alternatives Mvnnﬁgn}ﬂimﬂuantagas

Pretarmd Altemativa

i Evaluation Criteria i

I Valurne capadity (high, moderata, Agitated-storage tank. Advantages: . - | Storage tank. -

1 lowd Good radon control. Tank can be

! .

| Construction costs (high, modarate, ] md. |

| 1ow. | Diasdvantages: |
Hadan control (poor, good). ] ) Lowr valume capacity. High |
Ingtalatian mobility. cohetruction coat. |

Storage basin. . ASUMTIRDEE _

: High volume capecity. Low
oanstructioh coat.
Dispshvarviages | . )
Poor raden control. Cannct move !
basin.

m:‘ﬁ.uurs\inannamdﬂh.mlu.ﬁa . 320




TABLE 5.2.5-3 '

| Toxicity.

Eaua of hendling.
Axaillability,

{ Compatibifity.
Carrosiva propertios.
Storaga coet.
Reagent.

miusarsijoatmateditelles. 5a

Q30504

Results of Modified Value Engineering: Flocculants

Organic polymens.

Coagulante finorganic saltal.

Ligt AHarnatives Advantages/Disadvantages

Advartages:

Low toxicity. Ease 1o handie.
Avaitabla, Sood compattbllity.
Moncofrosive, Low storage cost.
Dissdvantagen;

High reagent cost.

Advariegen!
Avpilability.
CHearhvouriages: .
High toxicity, Ease of handling. Poor
compatibility. Corrosive, High etorega
aoatE,

W reagent ot

321

: Preferrad Alt=raative .

' Qrganic polymars.

— |
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TABLE 5.3.5-4 Results of Flocculant Tests on Raffinate Sludge

| Weight density, gfml ) ' . 1.22

Racoulated slurny: _ 1,189 ppim of_ floc
: 14.4% eofids

18,9% solids : 1,362 ppm of foc

22.0% wolils : : : -] 2,180 ppm of floo

Aocculatad shamy:
16.9% aolida

100 ppm of floc

21.0% sotids

135 pam af floo

28.0% solids

Avg. dismater of thickaner, 15% solids, unflocculated L A0t
| alurey .

150 ppm at foe

a7s it

| Arna of thickener, 15% solids, urflooowlated alurry : T 126,000 11t

115,000 2

Acvg. dismuter of thickoner, 15% safids, flocoulsted shurry . 50 ft

a5 It

Area of thickansr, 5% eofids, Rocculated slurry _ ' 3,450 12 _

rn:‘;uéau\juamu‘l,cdmdﬂ.uju : ' az2

=00 fi?




TABLE 5.3.5-5

Machanical ralinbikity.
1 Wolume capaoity.
Mixend ahility.
{ Eass of addition of mdon sdoorgtion
N equipment.

m:wsarsjoannetedritablos.Sa

List Alterhatives

Ratary tank agitated niixer/bander.

ALgerimixer.

030934

Results of Modified Value Engineering: Blender/Mixer

Radon aguipment.

Disadvatiinges:
Ilcfhlend.

Audvariages:

Radon nquiplr_mnt.
Dieaduantagen:
Mix/plord.

323

Acvantages/Disagva

ntages

Mechanicsl reliability. High volurne.

niechanical rellshility. High vohsne.

Auga}.rmixer.




030994

TABLE 5.3.5-6  Rasult of Modified Value Engineering: Thickeners

Evaluation Critaria

Ly ep—— ppepy—

Macharical relisbility.

| Volume capacity.

Equpinant cost.

Eane of operation.

Need for inetruimant conteol.
Ability handle wids range of solids
content.

misereljoanneicdritablas . Sa

Standard slurry tondcfraka type. .
Inclinad plates.
High-capacity thickenar.

Advantages:

Machenically relistle. Larga voluma,
Moderats agquipment ost, Iéap!.r 10
operate. Littla instrumentatian,
Dmwdvantages:

Litnited range.

Acuatiges: .
Mechaniaslly reliable, Eaey 1o oporate.
Diasdvanteges:

Smpll volurne, “igh costs. Nead
{netrumantation. Limited range.

Advanitages:

Meachanically relisble. Larga voluma.
Modarate cost, Eaay to opsrate. Wide
FANQO. '

Lrendvaniteg:

Mewd irmtrumantation.

324

Profarrad Altarnative

Hiph-aapacity thickener,
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TABLE 5.3.5-7-  Results of Modified Value Engineering: Dewatering Methods

Liat Alternatives AdvantagesTigedvantages Praferrad Altamatiie

e ———— o ——

Evaluation Critars

{ Essa of operation. Machanical. . Addvantagas: Mechanical.

Volume capacity. Fasy to operate. High volume capatity.
Genarate offgan. Mc ofl gas. Low anargy coet. Good
| Energy consurption. applicability. Continuova.

Apphcability. Dinadvantsges:

Equiprnant cosat. ’ Modarate cost.

ContinUcus,

Chemical. Advaringent . ]

Low snergy cout. Low cost.
Disadvantages: '

Dithicult te cperata. Modarate to Jow
valume., OFf gas generated. Poor
applicakifty. Batch.

Thermal. Advantagos:

£agy to operate. High volume capaclty.
Good applicability. Continvous.
Disadhaviages:

High off gar generatad. High energy

gapt. Yery high cost.

mAuseraijoanneiedritabins. 5a o . _ 325_




TABLE 5.3.5-8 Observational Method: Far Dewatering

Expected Condition

Patentizl Deviation Frobability for Gecurrences Affact on Design

| Mechanicsl Dwvistion ot physical Waouyld probably not achieva - High ¥Yan, More control
: properties of raffinate sludge. water removel objectivas. : inatrumentation in ovarall
proceae.

Charnical - Heat of hydration will eauee Pramature solidification of the _High Yasu., A ocrusher and grinder
lurapy and hard rogk-like sludges. will have to ba Immpqrntnd. in.
aolide. ] . ' the circuit, :

: Thermel - : Oft-gac upri-inrqt‘aun and high Incranon solide lovs. " High . Yeu. Dasigm and off-gae
' particulate (golida} carns-over. treuting tacility to includs bag
' hosies coflection of solid
particles. .

m:\usarsljcannelodritables 5a . . . 326




TABLE 5.3.5-9 Data Needs: For Duwa_tafing

0303934

List of Potendial Deviatione Pataial Daviatiors Affecting. Dasgn

| Mechamicol The slurry coNEEtancy oF SAMEas Lo

changa cver o wile range.

Chamical The atudps will form & hard Jumpry rock-

ko wolid,

Tharmal Duing the thonnal drying etogs, gaslsir

minturs along with vapor snd Fumae

and fino partictes will b carried off,

Spacific Questions 10 ha Anaswersd

YWhai siaps should be takan 1o
minirnmize thepe condkbons?

Vihure a.dnnq the procoes e should
oernphawig be mnde 1o optimiza contyat?

"How beat 10 aohee this problemn and

what 1ypw wouipmend is bast needad?

\AMI the off gas ba (1) toxic oe {2}
corromivet

— —mm
Diala Coloction Activition
Taha 1imely snmpies lor totel surry

Takn asvnplos a1 each point of the mbst
mnd dachsrge size of the process
squpment. - :

Tha water content needs to be
determined befoss tha chermcal
reapenis ara added.

Take samphia of the olf-gas and
mnalyzs lor ocid gas.




TABLE 5.3.5-10 Alternatives Evaluation: Dewsatering

Condrifuge (1}
Cycloning (1)
Freszn drping (21
Thickenar {3}
Thormal diyng {8
Fior press {4}
Seraw proes (4]

Miicroveneon (41

Advantagass

Rowiits InBcats relative peafaranas of sitemative mathods but there W 1o sesursnes that vy ored mathod will
work on the ralrmts, o - ' : '

Theoml drying, microweve, snd F-Df processas pml;ium & concentraton of woll. moteiale that .riuv haiealy
impact ab oif-pae sywtaim & melter sid b) et refrsciony.

Probable water reduction technicuas will bs mads up of geverpl of the processes svsluated.

mm.-mhrudm-mi_uﬁuuhﬁlhrﬂumfﬁm.

" *Mota: Additionat iastigations roquired ore beted on “Additional lisms for Study” page.
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TABLE 5.3.5-11  Results of Modified Value Enginesring: Mechanical Dewatering - CS5

_____ r—— Py — P o ———— O .y ——t e — — e pp—— e —_ —
Evalustian Critsine Liat Altamatives AdventagesDieadvaniages Pretatred Attsrnative

Machanicat reliabéity. Contrifugs. Advemiages: - | Bol prows.

Esan of operstion. Mochanically roliabds. Exes of -

Merisnancs. - . apsration. Continuous. Ko filter wid.

Ability 10 dawater. ' ' Dinsdvantages: '

Continuous operation. High maintenance. Modnrats shility to

Voluma capacity. - dawater, Low voluma. Moderate

Fitor sid., hydreulic. High anergy.

Hipdraic toad. :

Sorew pheaa. - L Advantagee:

Mochanically rolisble. Essta of
opatation. Low maintonancs. Good
ability to dewsier. Contnuous. Ho
filtor wid. Low anaigy.
Disadvamingin

Low wolaima. Madesate byHaolic.

Enargy.

Belt prows. Aolantages!

Mechaically rolighia. Esss ot

shility o dewater. Continuous. Largs
voluma. Mo flter sid, Low fwdeaubic,

m:wwtﬁu.ﬁd . A
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TABLE 5.3.5-11 Restits of Modified Value Engineering: Mechanical Dewatering - CSS {Continued)

Evatusdion Criterie Ust Allarmatives

Aghvniviingo:

Muchanically rekable. Eae of
operation. Modevate ability 1o dawasler.
Comlinuous.

Diaadharviages

High maintanmnce. Modorate volums.
Hoad Fitor sid. Modorate hydreulic
High anergy. :

Lanf and frams preaa. : ' Advantapes: :

' Machanically refisbis. Esse of
operation. Good ability to deweter. Mo
fittor ad. '

Plandhvardage :

High mainisnance. Batch. Low
wohatrvy, High hydreulic. Hgh srergy.

m:Wwers\josnneicdriebles.5o 330
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TABLE 5.3.5-12  Results of Modified Value Engineering: Mechanicat Dewatering - VIT

Evabuation Critarla

fmchanical voliabiity. Camrilugs. i © | Balt exprassor proey.

Eaee of aparation, : : . Mochanicedy ralisble. Eves of

Malrianancs. . oparadion. Continueous. Mo Yitter aid_

Ability to dowster, ¥ .
i Contiruous opacabion. ' : High maintenance. Modersts ability to

Vohume capacity. ' dawatar. Low volume.

Filear mid. _ o ) Modnrars tydrailic. | High ahergy.

Hydroudic: lnad. '

Eanrgy. Scraw prass. Advardages:

Mechanicolly relisble. Eswn of
operotind. Low moeintensncs. Good
abilivy 1o dowater. Continuows. Ho
filtar md. Low anargy.
Disadvantages

Lowr volpma. Modorals hypdesulic.

" Hall oxprassor progs, Co Advantages: _
Machanicolly raliable. Eown of
oparaton. Low masnianance. Good
ablity 1o deweter. Conlinuous. Large
vohima. No Gior sid, Low hydeaudic.
" Low snangy.

Vacuum firer. Adveninges:

Mechanicallty refiablas. Essen of
speiwiion, Modecais sbilty Yo dowster.
Continupus. Modatate hydeaullc
THnadoriageet :

High meintenanca. Modstate voluma.
Waed Niter sid. High ewargy.

PEm— M
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TABLE 5.3.5-12 Results of Modified Value Enginnnring: Mechanical Dewatering - VIT {Continued)

ﬁlfmnd Al armnativa

Lanl snd frome prean, Achvistvbigua:

Machanically relinble. Esan of

opetation. Good abdity to dawater.

‘| No finer ad. -

Daadhraniaga .

High maintenance. Batch. Low
voluma. High hydraulic. High snesgy,

mowsarsjoanneioddusbies. 5a | _ : a2 -
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TABLE 5.3.5-13 Results of Modified Value Engineering: Radon Emission Control

Limt Alintnatives Advantegosfinadyantages

Evaltistion Cricann

Adeciption sfficienay. Vapor cartron adeoibed. Achintagee: : Vapor phaen carbon sdearbes.
Volums copacity. ; High sdsorption afliciency.

Cawt. ) Dinndhranisges: _
Asganaration cycian_ ’ Low capecity, High coste, Asguires
Spant meAntinls. many regenarations. Need (o dispose -
' al spamt carhon,

Dawiveniagas: .
High prassure. Technobogy. Limited
rarmoval iechnoligy.

' mmmwm.u | . 313




TABLE 5.3.5-14 Observational Method: Radon Emission Control

Tramkresl clapcifiar

_iﬁ-ﬂmwmmmtm
" radfinate sludge excesd 1 in. -

wize while dmdging the pilse.

H clay Gmer brasks up during
dredgivgy end minies with the

Poventiol Daviation

Damage tha scrasns wnd shut
down tha poparation.

Yl coutan bhale and hempe,
aned will blind snd pfug the
ACTSaDRd,

030994

Aftoct on Deslgn

msivianance on the aystem,
VoD O - T

You, VWil have o design a

sall-clasning high- prassurs

Clay iner muterisis sre inixed

Change the physical
charactoneticn of the sy,

You, Add sgitstor and stopa
bottom of storage tenk.

Duwring dewdging any drmatic
ahemical or physioel chatgo
hﬂntﬂﬂmmmw.

Tha doasge rates would -
change and tha Noccokfsni
ability to flocculate the solid

_particios would chonge.

Yoo Mare controls
nstrumantation is nasdad Lo
mahitor pH, denalty, snd

D v high clay Koer
-mrateriuke, tee foccolaet wi
ot maics kntimasts condeat

Thin would result in & poordy
Aocculyted wolida panticia.

Hﬂu.'l'hlnﬁﬂmldcmh.
changed slong with the pitch '
on the augor blades. )

Pua 1o the slow spesd of the
wuger! mixar whils the
Mocculent e addad.

Thudungumﬁh
' sntrabned in tha shary. -

You. YW newd 1o add blower
to pull ges out of tha
augerimixar siud desicoent
drysr for the wetar cailyoves.

_lpﬂhﬂMﬁW.

. Require longe: asttiing time
rasuliing in iesy dents
underflow with Ngh solide
cseryover n pusiliow.

Mone. Chenga oparsting
conditions of thickaner

mwsstjosnneiodrieblies Ba
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Camponent Prafarred

Balt filver presa G55}

Expeciod Condition

Lumgs and balls of clay linar
matorl &arriad through the
procus.

Ranulting in o 1acky-sticky
cake and dacruasse tha wales
removal sfficiancy.

TABLE 5.3.5-14 .Dhsewational Meothod: Radon Emission Control {Continued}

030934

| 8att exprossar prags (VIT) Lunnps and belte of clay lindr Ragulting n-a 1acky-alick y Kone. Incrassa balt rofars.
matadial carrind through the cakn snd decraaans the water
PO romaval elficioncy.

Matoriols Classifier Uweilga 'll'l.ll-dm.. Ho food 10 process, Owvarsized | Moderate Mone.

Brask in tha dredge screen matediale break through and Maoderara Yoo, design ndditignal

systimn. : phug or overlond classifier, High clansifion cagacity,

Radon omiasion. Dusm 10 agitedion ol wises and You, radon comtiol squipement
wohids radon (as Wil cocaps. ba added.

Asdon Control Davice During dredging, claswiying Tha safely ani health High Tha materisks cleasilior wil
and ralfinate sludge storage standards will be be Wolsiad hava 10 be totally snciosed.
radon gas will sscepa. dus 1o suceskve radon Thes sinrage dewics and

mn‘uinn,unﬂtindinnmm rmungdwiuwﬂmod
vawen of tha apatation. " manifolding imo a redan
cantrol device.

Agiated Storage Device Dredge digt into the ¢y Enar. | Chenge coneivtency of wiurry, Modletate Yau, ntorporste sn wisor.
Classifins screen s darnaged or | settiad materisls will forrn a | Modarate - Yaa, netell REHSANE
Torh. thick coka of sokde at hafom High pipaline.

Radon seminsion. of duvica. ¥ou, inatal radon contrd
' Plug up gipes end foul pumgs. ;

During fling end smptying, &
doand storaga device, mdon
will mcape.

SOAPIATL

m:‘.ulurﬂhmﬂﬂtﬂll.ﬁn
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Expaciod Conditkon
{Lasge mmounte of clay-like
maktariale ars introduced nto

_ths mystam.

' OA0e:
TABLE 5.3.5-14 Observational Method: Radon Emission Control (Continued}

Mioderata

[ Y.H.dﬂliﬂﬂ.ﬂl.m .

sddition aystem to handis sy
process tosd changes.

Renfpanite

Low

Yau, design the resgent
addition system to hendie any
procass fead changan.

wdded 1o device.

Thickening Device- The tead from the miding Tha' scikd ssparation phasa will { Modorate " Yue, ditsigh thickener with
dovice does nat have sdequats | ba delaved. - - | Modsrate varisble épend roku, add wol
reagent added. ' Setting rates wik be slow. Modoiate octalent wier 1o thickener.

High wolde contsnt : Sarma as shove.

Dvenltow, S aw abiove.
Dawatering Devices, Both for Unfiocoulmted solids report ta W not schimve weter remaval | Modarate Y, addition stape of
C55 and VT dawmaing. goaka. ' dewsanng wili nond 1o ba




TABLE 5.3.5-1% Data Néads: Radon Emission Contro!

: Lint of Potential Daviatione

Materiets Clamaifior

030934

l‘numi:l Deaviationa Affacting

Shut-down of sguipment dus to
demage and plugping.

Cresign

Spacific Qusstions 1o be Arawerad

Dats CoMectinn Ackivibioe

How wall The drediges oparation. ba
monitored !

How beet 10 handis 1he breakthrough
of ovargizad trash and debrin.

Wl agitation of slurty cause radom to
u_rmlna?

Sampling of dradgad shurry.

Radon sampling and dateclion devige.

Aaxdon Control Dhevice

if radon ermissions sxcead the HAS
atanderd.

.Huw oflactive i3 roadon removel of the
word gases 1o the awmosphers?

Will raudon ascapo dunng dach atep of
the operatian, (u] classilying,
o ntorage and {ch midty.

Collnct samplos 'l’ll;ﬂ the discharge of
tha redon condrol device.

Collect vavyiss from sach pince of
Proces BQUIPMOM .

Agitared Storage Dovice

Selaction ol agitated storage davice
and matdriate of constimclion,

WAN slored sharty corrods tha siofsge
devical

Twikn :_ﬂus HMMM pH.

Mixing ﬂn;il:uu

Clay-bottom matesisle mixing with the
ralfinain sludges.

How will this affect reagent additian?

What soit of flocoulaied solids can be
sxpected?

Toke dely asmples of slurry and check
ity flocculating pHoperiios.

Hongard|s}

Addition fesd sites neoded for tha
rODE.

u-ymmu'u-umbobo'unpum-d
and what point should 4 be addwd?

tor amah raffinata sludge?

WiN diffarent type of resgent be nosded

Sanne sx shove.

m:wmwm.h
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TABLE 5.3.5-16  Data Needs: Radon Emission Controf (Continued)

Thickoning Device

List of Potential Devisions Potential Devistions Affecting Desipn |

l-.ﬂuh clay-battom matenale will cavas

(GAGAYA

Haw will the solide settling rstas and

Spacific Questions to be Anawened

Toka bstch wsngag wnd run

Bate Collection Ackivities

mcsent\joninotcditables. Ks

foad criteda.

. removed}

tha sirs and vabe diiva syatem 1o be Aocoulated materisl behavel flooculating snd salling teste.
ohangs.
How much totsl suspandoed solids Task samples and run TSS.
{TSS) wilt be dizchargad in the
overflow!
Dwisiaterirgg Duvices lor Both CSS and Tha water contard of tha fileer cake How csn the filter oske, water onfont ° Semples be takon and sashyred for-
wIT may nal mest the C55 or VIT plam e cptimize? (Mol snaugh weler '

Sl 40 wbOVT I‘rﬁm -
removed} ’
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TABLE 5.3.6-1 Rasults of Madified Valua Engmaanng Dacontamination

m

i Worker Hoalth and Salary. Hydrohlasing. #o action was 1he prafarred
Effactivenasa. Mou a'llun'llw than GOy blasting. alfernslivn.
Cabor iMeneity minimization. . Salvags redcurce. Call reduction.
| Rogidual wasie ininimization. Dissdvantages: CO; blaating was aacond in
Rosichal wasle. Lower waorkar hoalth proferance, bul vaquired pdot- or
nnd safaty. _ bench-scalw testing.

Liguid abrasive or gri blasling wﬁc the
thind praforied olisrabive.

Advantages
Mars sflactiva than CO,. Salvage
reaouico. Cal reduction.
Dimmdricibigon:

Roudysl waste. Lowss worker hesith
and safaty.

Grit binsting with fecovsly aystom.

Advaringes: '
Battor work tulth snd salaty.
Dlimdvariagan:

Inofecie.,
Alyapngein -
Muord alileciive than CO;. Salvoga
reaowrge. Coll reduction.

Mdvantnies;
Good worker haalth and snlety. Mo

reskdusl woata. Sahvape fesurce. Coll
i tion.

Dispdvraminge:
faquires iakng. Musl s Feleassn
oterim,
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TABLE 5.3.6-2  Radiological Surface Contaminant Release Levels

Aliowable Total Residusl Surface Cantanvinaicn
' idpra/100 am?)

Redicnuckdus?

Transuranics, Re-224, Ra-223, Th-236,
The228, P23, Ag-227, 126, +12%.

| Triatural, Th-232, 5r.00, Ra-223, Aa-224,
| U232, 128, 1133,

U-Netursl, U-238, U-238, and sveotiated
decay oroducta.

ete-gurrmna emitmars {radicruckdes with
cecay mades ather than aipha smission or
spontanscus fission) axcept Sr-90 and

] othar nted shovs,

1 Awussdin this tatle, dpm (disintagrations par minute} meste the rite of smisaion by radicective matensl se determined
‘B cErrecting the Gounts par mingie massured by sn sppropriets detsctor for beckground, sificiency, sad m factorn
" agsoolted with the insfrumantatian.

2 Whara surfacs contemination by ooth ipm and beta- garmma-amiting tﬂoﬂﬂﬂdﬂtm the kmite -ltﬂlhldhr wipha
s Bata-gavir amitting redionuchdes should apply independenty.,

3 Mniur-rn-nu of svarags comamindtion should not be sversged over st ares of mars then 1 mZ, For objects of lees
:.ur\‘lul arba, the avorsge snould be genvad Tar anch such abjest,

4 Tha iverkgs srd rmaimum doss rates sasociated with surfete contamination mulﬁnq from beta-gaimma writtets should
not sxcesd 8.2 mrad/h mnd 1.0 mead by, respeothvily, ot 1 om.

L] The maximum contamination level applies to an area of not mors than 100 o,

& The amount of removeble redicactive meteris per 100 em? of surface atea l_hm.ld b detemnined by wiping thet arsa with
dry filter ¢ sott absorbent paper whils spplying modenste peessure, and messuring the smount of redicactve materist on
tha wips with an ?prupnltl inatrument of known sifolency. Whan removebls contemination an obdectl of suvface srex
tane than 100 om? i detenvived, the sctivity per unit sres ahould be Bassed on the sotual srea and the werine surfeos
ahould be wiped. The numbaers in this colimn are MEDIMUM IMOUNY,

7 Spacified for alphe sminsiony,

. Frora DOE QOrder S400.5

s iuaergijosnnatedntabion, Sa 349




TABLE 5.3.7-1

Hazardous Waste
Code

030554

Traatment Alternatives for Hazardous Wastes Stored in

Building 434

Waate Dﬂcrlpti;un
[Tachnolegy-Rased or
Concentration-Based Standerd}

Ignntetles
Chadizera
KM, NaNQy, U-ThNOy, CuND,
{Deactivation, ghamios! rduction,
incingraticn).
CHorinated hydrocarpons

- 10%. .

[Crganic racavery, ingineration,
chamisel axidation].

> 10%
Mncinarstion. fusls substifution,
argaric recoveryl. .

= 50% lliguids only}
inciraration, fuels. subatitution,
atganic recavery].

Alternative Trastrnt Procus

Dumotivate in $WTT 1.

Remove orgamcs with carpon sdecrplion usng the .
MEWTS.  Add solide into TS5 or VIT plant lesdetock o
ntghilida.

Inginerats #t Osk Ridge.

Enargy recovary ot Suk Ridge.

Corrosivas,

Acide {with or witheut heswy
matals)

{Recovery, meutredization,
nginaration].

Hydroxidas iwith or without My
matals).

Daactivars with caustics usng the MIWTS snd
charmitally stebiize haavy metes. Jiract solids to C85
or VIT plant.

Dwactivate with acids using the MSWTS and ohemically
atabilizte hdvy matala, Direct solide io C5% or VIT

[Neutrakzation, ingireration}. plunt,
D03 Aepctives.

' Cyanids. Cwactivete with sodiumn hypochlonte or potissum
[Totsl CH > S9C mg/kg: BOAT = permangenstes using the MSWTS. Dirsct wolide 1
alkaling chiorinstion, wet &f :_!i ar YIT plant. ‘
oxigation, of slectrolylio oxidetion].

Mg and Cd shavinge, Ca, Nay$0, Desativets with pontralled reactian with wilter using
[inctnaratan, charicsl oxddation, the MSWTS, Dieot aolide 16 C35 or VIT plant.
ohatnicl reduation].

G004 Arsenic Chenveally traat in the MEWTS and sdd sokids into G593
[TCLP > B ppr; BDAT = of VIT plant fesdatock to stebilize and salidity,
vitrifization or chimcsl . . .
pragipitation].

DOOS Barium (wsite} Chermvcally treat in the MSWTS and add solkds into £55
[TELP 2 100 ppm; BDAT = or VIT plant fesdetack to siebilze and salidify.
nubtizetion). .

DoOS Cadrrium Chemicaly traat in the MSWTS andior add eckds ints

[TCLP = 1 ppm: ADAT =

* gtabilization, mete recoveryl.

8% or VIT plant fesdytock to stebilize and sokidify.

mueargjosnneicdritabise Sh
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TABLE 5.3.7-1  Treatment Ahernatives for Hazardous Wastes Stored N dicese
' Building 434 {Continued)

Waste Duscniption
[Technology-Based or
Huzatdous Wiste Concuntradon-Bassd Standerd|

Cods

Chromium {tara, aslts, pante) Chamicalty treat in the MSWTS snd/or add sobde into
[TELP = & ppi; BOAT = CSE or VIT plant fesdetook to stabiize wnd solldhy.
ohramium raduation, stabiizatan
or precipitation].

tead lasie) Chamically treat with caustics in the MEWTS and add
{TCLFM = 8 ppm; HDAYT = aclide into CHS or VIT plant fesmdetook to stebilize snd
siabilization, chamical- aaidity.

pracipitarion],

Lawd alemental} Alt. 1 Encapsulate on site of off site.
fmucrosncapeulation]. Al. 2°  Obtsin waiver to stabikize in C35 plant,

Marcury (totat Hg < 250 mpkgl Charnically treat in the MEWTS andior acd salida inte
ITCLP > 0.2 ppey; BDAT » acid CSS or VIT plent fesdetock to stabilize and sokdify.
Inaching, chemical oxidation or

pracipltatlon],
Marcury itotel Hg > 280 mokgl Incirsrate st Osk Pidpw.
[Ingingration]. : ) ’
Mereury elemental) On-site amsigamation with on-sne C8% or VIT
[Amalgamaticn]. treatment plant,
oo Saklrium Charmically treat in the MEWTE and/or blmd ulid- inta
[TCLP > 5.7 opry; BDAT = L35 or VIT pent fasdstock.
atsbilization or pracipdtatian].
BTy ) St . Dasptivate with chamical precipitation in the MSNTS .
' (TCLP = 5 ppmy; BDAT = and bland yoiide inte 55 or VIT fesd to stabiliza snd
atabiblzatian, chlmt.d plecIpitation schidity.
OF racavery). -
bo1s Herbicids, Charsoteriatio 2,4-0 Incinarats st Dk Ridge.
[Total 2, 4D 10 ppmy; BDAT =
inEneratiar. or ehamicel cldaton].
(b Hurbicidw, Charsoterintia, 2,4.5-TF | incinsrets st Dak Ridge,
[Tated 2, 4, 5TP> 7.9 ppm: BOAT
- inineratian of =horuul
oaidetiont.
bo18 Banrana, Ghrm-rhﬂc
< 10% | Cescdvete Kpaids with carbon adsorpdon in the
‘MSWTS and blend sclite into C5% or VIT fasdetock to
stmbikze and solidity.
*10% -
Insinerats ot Opk Ridge.
» 50%
Mo trestrmant atandards yat Uss as bodar fusl at Oak Ridpa.

promulgated].

m:ssrsijoannicdritables.Sb ' 342




TABLE 5.3.7-1

Huzardous Waste
Coda

Treatment Alternatives for Hazardous Wastes Stored in
Building 434 {Centinued)

Waats Bancription
ITethnelogy-Based of
Concontration-Based Standard}

Chigroform, Chersctansto.
c10%

= 10%
> 0%

{No trastment stendards yot
promwaigated].

.Dlmvmw with cerbon adecrption in the

MEWTS and Bland salide into C55 or VIT plamt
fasdutock to sabikzs and solidify.

Incinerste ot O%k Ridge.

Uns sp boier fusl st Oak Ridge.

1, 2-Diekhiaroathyisne,
Chprpgtatiatic.
< 10%

> 10%
> 90%

{No treatment swsndards yet
pranulgaiad].

Doextivate liguile. with oarbon edeorbtion in the
MSWTS and blend solide mte G55 ar ViT plant tesd to
atsbikizs and solidify.

Incinarate wt Jak Ridga.

Wee wa boiler fusl st Omk Ridgs.

D029

1.1-Dichlarosthylens, -

Charscteriatic, Damctivate kowids with carbar sdeorption in the

< 10% MEWTS wrd bland achide into CE5 or VIT plant feed te
wtabilize wnd soldity.

»10% Irwirvr Sty -t Qwk Ridgs.

=>00% _ s o bolar fus st Ouk Ridge.

[No traatment itanderds yo1

promulgsited].

poas Mathyd Ethrd Katord, _ S

Charsctaristic. Dasotivate liguids with carbon sdagrption i the

<10% MSWTS snd blerd aolida into £5%5 or VIT plant eed 1o
stabilize sid wolicify.

> 10% incinarats ot Onk Ridge.

»90% Wi an boler fus) ot Oak Ridgs.

[No trestrreecrt starcdarde yat ' :

pmﬂ!ltldli

Do Tatrachiorouthwlens, Characterisic,

< 10% ' Deactivate liquide with carban sdearption in the
MEWTS and tlend solids into C55 ar VIT plant hyet o _
stabilize and solidity. ’

»10%
Incinerate st Onk Ridge,

»>B0%

[No trestment standards yet
promulgersd?.

Use & boilar fust at Qek Ridge.

miuserjosnneicdritablas.Sh




TABLE 6.3.7-1 Treatment Aiternatives for Hazardous Wastes Storad in . osoess
Building 434 (Continued)

Hutardous w-.m

Cede
Doan Trizhiorosthylens, Charscteristic. ’ . :
<10% - Casativate with asrbon sdetrption in the MEATS and
Evand solide into. csswvnmhnmm-m
solidify,
»>310% )
Inginarats wt Ok mdn-.
>30% :
_{Ma traptrmant standsrds ywt Uss o Boller fuel ot Quk Ridgs.
) pramulgsted]. .
| Doad Ltamd OVl [MONAL. . .
i < 10% Creactivets lquids with ¢arhon sdecmtion to tha
I : msmummmmuu:wunmmm
ltlb'lltn and saRdify.
>10%
: Ingirrate st Oak Ridge.
i =90%
 [State characteristic hagardous Use sa boller fust st Cak Ridge.

waste, no trastment stenderdal.

Ulza Trichloroathyiens, Listed. Alx. 1 Apply and pursus "off-sita waits relsase _

: : chterin” for costaings and oontent. Reoyols
COMMATE OF ATt contents au hazardous
wanty andt tispons of ot RCRA faciity.

Alt. 2 . Incinarate ae mixed Wikt 8t Qul Ridge.

Al 3 Lino aw boiler fusl ar Oek Ridge.
{HDAT = wet mr oxkdation '
. ) folowed by carbon sdaorption
wndior incingratianl

F120 Varsdium Pentoxide, Listed. Al 1 Apply and pursus "off-sits waate relnes
critevin”™ fer contesner and aontanta. Kitryde
CONTNTS or tramt contents ou hatardous
wiie snd gisposs of at RURA facility.

(LLHE spaciflad tavnology for non- Aft. 2 Purwus vadsncs 1o stabiize at b WESRAP

wsatewater la stabllivation} "and ahip atebiized vanadivm pentaxde to

_ . commarcial feolity (e.g.. Erviroders in Shive,

_ . . L),
[ROAT ifer wastownter only) = A 3 Gontirug 1o wiore on site yntll DOE Neveda or
cheriesl pracipitation]. awverarcinl fecility provides trastrrary and

Al 4 (neinerste sa mixsd waste st Osk Ridge.

I

! .

| . . : disposst, nxpected in 1994,
i

| NOTE: Rafarsnce to "Owk Ridge™ refers ta DOE and commaroiel #ites located in Gak Riitge, Tennesess,

mearsijoannaled ritables. %b J44
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TABLE %.3. 7;2_ Recommended Traatment Alternative for Containerized Hazardous

Wastes Stored in Building 434

Wasta Descriptian

[Hazsrdous Waste Codes|

Qxigdlzers {DOO1).

Alarrative Trastmsnt Process

Dwucenute 1n SWIP 5.

WATS Container Numbar _

(Evtimated Waal

0255, 0384, D454,
467, Q498 DBTA,
05189, 0871, 1404,
1412

(48, 0000 Mo}

Hydrogarbons, Chigrinated and
Monchiorinamsd D001, D318, DOZT
baza, 0029, DOAS, DO39, DoA0 and
Do), :

= 10%

>90%

. Rarmove arganics with oarbor sdeorption -

utilizing the MBWTS. EBlend solida inta C53 o
VIT piant fesd to stabiizs srd solidify.

tmcimarats at Oak Ridge.

Energy Recovery at Qs Ridgs.

A4S, ONAT, OBAD,
o850, 082, OB
OSE9, O4AZ2, OAE3,
0AAs, 0873, OATS,
CATY, DAS4-007,

DBS0-0852, 1441,
1607, 1516-1525,

1597-1837, 1847,

1483, 1889, 1783
{20,800 1)

1478, 1441, 1844
11,2001 -

0309, D394, DIFS,
0398, 0400-0402,
D405, (AOT, G431,
CA18-4020, 0428,
0427, 0430, D418,
0438, 95010507,
0809, 0954, 0357,
1317, 1234, 1344,
1347, 1384, 1474
1480, 1894, 1700
{11,200 Ib}

Agidy, Hydroxides and Wistale

D002, DOOE, DCOS, DOGE, DOOT, DOCA
salta, D008 if Hg < 280 mgfkg, DOVD
ane B0 1)

Déuctivate and/ar traat in tha MSWTS. Stend
solide into £55 &r VIT plant taed to stabilize
arvd solidity. ’

02880268, 02840,
OZRB-0ACE, DACH,
03186, CI23-03%%,
D491, 0604, 0541,
0592, D827, OA2E,
O&4%, OBRE1, D881 -
oAey, 1316, 1318,
1320, 1321, 1324,
1325, 1331, 1341,
1383, 1375, 1378,
1423, 1444, 1585,
1848, 1877, 1688,
1873-1876, 1706
137,200 by

muEarsijoannsicdeitsblee .S
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TABLE 5.3.7-2

YWasiw Dessedprion
[Hazardous Werts Codarl

10003,

Elornental Lasd
{DoOS).

Recommended Treatment Alternative for Containerized .
Hazardous Wastes Stored in Bullding 434 (Continued}

Alternative Treatrmmnt Procaes

Deassthvrta with the MSWTS. Diract soiide to
8% o WIT.

Encapsulute an site. Difect solide 10 T35 or
WIT treatment plant.

034

0IB0-0383, D4IN,.
1328, 1300-1348,
td4, 1407, 1458
1450, 1058, 1093,
1706 :
16,400 Ib)

OBIN, 11801371,
1398-1398, 1428,
1687, 1535, 1470
{4,800 lo}

j (V228 and P1200.

miuesrsyoanneiedritabiss . B

§ Elsmantal Margury - _ Amaigamats on site. Direot solide to C5% or 14089 .
§ 10008, VIT thestmant plant. 1400 ki
1 Horbicide Inginerste st Osk Ridge, 0321, 1402, 1403,
"o IDOTa and G017, ' 201Z 11,000 b
Listad Waates Apply and pursus “oth-Kte Wt resas 0374, GRS, 1400
ariteria™ for conteinsr and conterie. Retyels 1o

contare or treat sontanty a& hazerdous waste
and diapows of ut RCRA Tacilty.

| NGTE: Retarsnce ta "Osk Ridge™ rafers to GOE snd commarcial sitsa joosted i Ouk Pidge, Tenmessss.
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TABLE 5.3.7-3 Treatment Alternatives for PCB-Contaminated Materials

Waate Daactiphion
[Traatrment Standsrd]

N Liquide wnd Slugges.

‘[incineration).

Alvernative Treatmant Procass

On-wite dohatogenetion with off-site
wnargy racovery, (EPA waiver requirsd.|

Incirsrats ot Oak Ridge or vitrify at the
WSS,

WATS Contminer
_ Numbar
. |Esterwted M)

" 0416, 0428, 0433,

Cx38, 0810, 0385,
1810
12,800 |

SaoHle.

[Incinaration or TSCA landfill}.

On-site dahsingermtion with or-aite CY5
or VIT. (EFA wsrser racairad.}

Incirerats ot Ouk Ridge or vitrify at the
Wis. :

D432, 0§74, ORTE,
1828-183¢ -
(3,200 Ib)

Transtormary and Capacitors.

{insinaration or TSCA landfif]

NOTE: Roforonce tp "Oak Aidge” ratats to DOE and commarcial sitay loosted

Decontaminate tranatormmer snd capRaitor
ahpll to savafy “olf-site warte relesss
eritena” and dispoes ahell and contents
at TSCA ocommercim indiceraiorn,

Alr. 3 Witrifty st the WSS,

1410, 1483, 1486

{2,800 )

in Dk Ridon, Tennaties.

TABLE §.3.7-4 Treatment Alternatives for Arsenic-Contaminated Cooling Tower
Wood, Water Treatmant Plant Sludges, and Tributyl Phosphate

Liquids Tainted with PCBs

Yvarte Ducriﬁtinn
[Treatment Standard]

| Arasnic wood rasidus
E [Incirgration).

4?1

Altprnative Traatment Process
(Eatimated Mass)

Bland sokide into 55 o VIT plant feed.

VWaTer traatmant prit aludges

{ [Standurd not known untl wasie oharsotenzed].

(804 ibidav).

. lln& aplida into 5% -or VIT pisnt fesd.

Tribund phosphate iguids with PCBe.

{ [tncineratianl.

Alt. 1.
in C5% pracest.
Alr. 2
(43,000 th).

Incinerats wt Qs Ridge.

Orcaita dehalcgenation wnd uss TEP & difumr 1

j NOTE: Refarsnce to "Cak Ridge” refors 0 DOE and commarcial sites locuted in Onk Ridgd, Termerssr,

i uﬂ'l.jnannuk_cdrituhluﬁb
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TABLE 5.4-1

Uncontaminated mmul- only. Public
wnfaty, heaalth, snd welfore. Reduce
"ol vohama. Sohrege wnd mexinize
revts of onatariale. Minimize overall
cost. Stringont off-aits relasss onteris.

mussrvijoannsiodritebles.6b

Hnmnn Astnove s place in oell.
Ramove and rolegee off se. Rubbliza
subgrado rtedaly in placs and cover
with topeni, Aemova subgrade
mebsiisty, rubblire, and reuse on
sggregate 196 road bass or disinsge
vipiep. :

030934

Rmnm muunalu from nnﬂlmi
Iocation. Public safoty end heaalth ic
maintanod, Winarizas call volunns,
Mmarmizen reuse of musiarisle.
MEnimites ovarall coxt. Miniizes
siringt ofl-wth rollads inspacuions,
Diasdvamages: :
Dosa not Iscitate site remedinion.
unconterinsted matenisis. Cowtly
inspaction and testing of materialy
bassd on stringond olf-sily e
onitevia. Doss not provide Hoxibdity lor
Tulura proporty ee,

Results of Modified Value Engineering: Removal and Hame;ﬁatim of Temporary Support FacHities

Ramnowva auhorade mntonl-. rubbize,
st reunh for rod bass or draihage
nprap.




TABLE 5.4-2

030334

Frobabdity or Jocurencs

' Componen Proferred Fotennal Daviation
RAmmove subgrade matsnsle, Mataniale ara not Materials ara contaminalsd,
rubblize, and reuns for road containadad.
busr o drainage riprap.

Mytarisle are puitabls for uss Matenats are nol switable tar
a8 rosl hase or dredags usz 34 road traae o drainage -
riprag. HpTap. '
—— —— . - L — e e
miunsrstjoannoicdritablow.5b

“Law

Observational Method: Removal and Remediation of Temporary Support Facilities

Mlatenais must ha placed in
ool v ahippod ofl site for
disponal at an approved eite.

Mainrisls for rand baso and
dreinags rprap mai be
obiained froin ather sourses.

Matarialy muat ho ploced in
cell or shippod off mte for
c_l'mp-u:l o an apoved e,

Matorialn for road bass shd
deainags iprap must b

obismed from other pauces,
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TABLE 5.4-3 Results of Modified Valua Engineering: S_ite Road Systems

30-yr zanviceability.

Low meantensncs.

Minimize cost.

m:hﬂgrlwm.ﬁb

Rond widthy ones lama,

Aond widdhs two Ium..
Asphalt road surfece.
G rogd ﬂll‘ln.ﬂl.
Griwel roud warfaca.
Droinge cubverts.

Aoad dip drainage.

Protorred Allsrmative

{

Adequets travel wadih. Minimizes conl. .

Garsroun Iravel width., Unnecessity
cast. .

Sarvicesbie. Low maimisnshos.
Maoderate cost.

Servicasblo.- Low maintenence, High

Sarvicaalds. Modorale maintenance.
Law ¢ost.

Sarvicasbls. Low maiHenance.
Moderete cout.

Moderats coul.

Onvt-Aints riradd widdih.

ol i'nld wurfana,

Dvainage cubharts.




0304994,

YTABLE 5.4-4 Observationat Methad: Site Road Systems

Expacted Condiion

N One-tans tond width. Sulleland treveal width,

Gravel rond surlacs, 1 A0.ymar kife with moderate Road detenaration ik various Modarats Aggrepats sized to minkmizo
mainisnance. Supporis vehicle | kcauons. : . ’ - arogion. -
loads.

Drainage cubveria. I yar B with micemal Cuivarl Tails and washas out. ; . dlai prntov:;iinn pravided 1o

RO . chduce poreiblo BrOGIoN.
Maintsins dasign storm flows, | Fows excand the dedign siommn

evan. .
N Mg ———

m:weoreijcarne coritebiee 5 . | : . 351
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TABLE 5.4-5 Road Minimum Design Requirements

N Surlece Wilth el

| Shoukder WAdth it

: Azphaitt Thioknass fin.|

Aggregute Surfacing or Base Matarisl .lin.l

i Traffic Loading lpounds}

Maximum Qradient (%)
Casign Spead irmnph}
I hin. Varticel Curve Hy

* To b daterminag guring hinsl design.

m:usarsljcanrmatodritablas Sk 352
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TABLE 5.4-6 Results of Modified Value Engineering: Revegetation

Evaluation Crilaria

Mirimize Sixad stand of native, warrn- | Advaniages: ' ' o

mainienances, . andmon porennial plante, Known adepiability in thie past of tho coundry. Long-bwed and pereistent. Aodity 1o miwed stand of
Provide arosion premaiily grasaoe with minor grow in & widt varioty of sobe. Onca establivhed, will mainTmn chemekan in & WIOToUs | nsIve grasees,
protection. amounds of native or conditn. : _ ' .| with minor
imimduced logumas (chovors, | Provide better arosion protection dus Lo morn axtensive rool Systom and mols denes anouie of
Aenthetice. . vmiches). ' aboveground cover than introduced grase. Provide better native wildife habitat than native ot

_ imraduced graas planings. Require lve lasiirer vo oxtablish then introducnd groases; invroduced
Enie of : : do not naed cominual Fertiizer of inaacticids sppliastion lor maintorence. Mora droughd lagumnas
setabdiahment, | toterant them introduced qraesss. Bocause thoy sa native 10 this area, they ara lurther {xlovara,

: slong ihe succassionst cantinuum loward native praiie of hardwaad. forest. Bacsuss the | wvatchant.
disposst vell cover i planned 1o be plented with native grassse, planking AMive gramees
in the suirounding tandaceps will minimize the visual impect af the dimpoant coll. Wil
provide a bufter stound the depossl ool which will retutd waady imason.
Dinaduaniages:

Tk longes 1o initiolty sstablish Than ¢ool-soenon grisaes.  HOROOMPtit CoV o
srwiloh vt be - provided i piovide aromon protection untd plante can sisblish. May

raquire acaeching in 1he spring lor stand ssisblishmant ipotontis] mir quality Meue).

Inroduced, cool-seayon Achratitiges: ) _ . -
paranmial planis, primmily Entablishmont tochaiques wish sstablished. Varisty al cultivars. 10 selsct from to meot
grawwss with miner amounts spatikic wita requiremenis. ermndlumuﬁnﬂbuttﬂﬂmmﬁwgulmwhlﬂ

of rtive of introduced mawing is nacessary laa along rowds).

leguimaes [tloven, veichesl. Dinadhvintagea: . :

' Roguirs hiphar soi fertiity conditions than native gressss. Lass tobarant of drought
conditions thoo five grasess. Higher aantensies requirdieents thal native gries
{fartilizing, mowingl. mmmmmmmmmmﬂmr_
ronle. hhvhmumprmwmwmmeﬁuﬂmmwm.

m:m:rynmudﬁt#u.ﬁh - . | | 353




TABLE 5.4-7

Practical end technically wultable -
demoneirated tachmology, muar be
sccurate and precisa.

Smplicity - must bo sasy te conatrct
umng gtondmd nslolbeton Hchnkgus.

Longavily - mywtem st operats for -
the duretion ol monitoring and
msintangnce phoatl.

Elfact on ool intagrity.

iisksrfarance with tha nalural system.

231194

Ralvariages:

Meats roguistory raguirsments. Can ba
used spatiolly and Temporaity. Can
datect contaminird chaiges pror 1o
groundwater rasching point of
complancs mpaktively, Can monftor
banasth the cell at rmmmerous locations.
Dleadvatriges: .

Results of Modified Value Engineering: Groundwater Manitoring

amnnpling of apsing snd surface wahe,

Swumple springuisudace water.

Aduamingas

Can sampls -'om-lw diwthaetping wut
giound wniace or sptings or slong
gaining ssgmenty of sttewme. Dods nol

" recpsiee dpecisl pempling hachribques.

Iuxpenuive, repetitive sempling. Can-

-Dingdvamtingen:
Sample locetions sr predefined.

Cannot sample direcity beneath tha
onll. Mey not wanple ot point of
mwmmmm
grolndwater rasching point of
oommplaros.

m: s osnna vodeiinbies S




TABLE 5.4-7

Soucturel sccone Igolarios, portetal.

031194

At e

Can asmple directy tianwsth the ooll mt
muliple focations. Can be used to
advancs direciional borsholea and (o
ciHweia muonitoring walls,
Didnavthrumiugiie

Vory axpeneive. Inarfarss with natural
systom. May affoct coll integrity,

Rasults of Mndlfmd Value Engineering: Groundwater Monitoring lCnnﬁnuadl

Advantegon/Bizadvanlegos Praforrad Alternaibve .

From Supporting Study 4B (Ref. 103},

Notrintrusive tochiniguss .

Advraniages ! .
Ho alfact on coll iMegrity: can comdci
survays fram air of ground surlsce.
Submsriace ineinumantatan nat
revcgard; thavefors, no oliact on coll
inkegrity and doss nol interfars with
nalurah gysbam. Longavity (o not o
problem.

Dinndhvaninges:

Mainly used for charsctasization; suhile
changos mury ba dificutt to identify.
Cannot quantify contemination ar
‘Jocate lanke in celiy, May nol b




fABL’E 5.4-8

bratell tnonitonkng wolls,

Sample springs snd surfsce
water,

Obsarvationat Method: Groundwater Monitoring *

_Potonbe Deviston

Ditfuss Now in the frecturad
Burington-Keokuk smquifar

" yatem.

Conteminand lwvele in leachats
below curiant aquilar levela.

Cortarmivusnd lvals in lanchsia

below curcsnl apangeurface
wistar bevvala.

* . From sdpponinﬁ Study 4B Ref. 103}

m:Wwsarsijoannelcdiiabhes. 5b

Feagtured nnwnltl producing
duwoctians pohmonbilities
controlling flow potterne.

Dpen solubion comatise in
borshols eactions.

Cantaminant lavels in eachate
higher than current sgusfar
bovnia.

cagasa

Low on-@te
Modium off-wite

Covahaict weghe wrd duuhl-
packer foxte in open borshole
sactions during dwilling.

Conduct crowk-bale irmaer
toats to deintina opan and
hvpclrmulicalty cotnr nlcative
wywtere,

Conduct mamrical mase-
iranspost simuistions ta
datsrmning whether monitoring
wells will deiect incroneos
dus to potential call sospege.

Conduct rumerionsl )
simulations of inaas tranepory
0 Oheterines werlvathwr
spiings/sur!nas watar can
detact water quakily due 1o
lameibie disposal coll
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TABLE 5.4-9 Data Needs: Groundwater Monitoring *

Ligt of Polantisl Devietions Potanlisl Devisions AHecting Dasign

Frachured ratworke producs diractions Fraciure apacing and atiitudes. Déractional parmashiinas, contaminant Canduct single and dm:_packn
pormeabifitioe and contrsl How . migranicn pathways, travel lrnse teate, crose-hokl irscor tewtm, snd
pailames. theough canduite. : whort: atwd long Feom puamng teste.

| Sublubion cavities in apen borahola Danarsions of golution cavities.
yections. .
Centamsnant jovoly in kaachate grasier Dhatribution of contaAMinEnts m aguler Can monitorng wels and ) Dalina cortaminant distibutions in
than currand aquifer and PR, : tpringeiavrtace water be logated 1o | wpsiter aysiem.
sprngeleuriace watar fewels. .| detect increasos in contamination dun : ]
. Expectod conlaminaent levels in e aaapaps from cok. Conduct banch-acata tests for leachata

lomtharte.

genaration.

*  From Swpportng Study 4B [Rel. 103).

munars\josnneicdritables G . . 357
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TABLE 5.4-10  Contaminants of Concern for the Weldon Spring Site

Radiologecet For

Nitrabsnrene ) . : 2.4, 8- Trnitrotolwone {TRT i T
2.4 -Dinitrotoluane (2,4 DNT) ' . . Polychivrinsted bipdsornds (PCBa) . ) . ' |
2, 6-Dunitrarolaene (2,8 DT : . : ONNT and TNT degredation proclucte '

AdatoleiAsbeston

musarsioanosiodrinbien.6b - : 358
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TABLE 6.5-1 Results of Madified Value Engineering: Long-Term Monitoring Maintenance -

prnalnes

Combingtion of ARARS, bul Wesining fo

Provida lang-tarmn protection of human | ARARs for:
§ health and the ervironmant through thase lot RCRA coll. Praforied ARARY
posi -cloaws maintensnce sod LS
monitoning of the Weldon Spring Sils.
Apphcaila raquirsinant pronigat ed RCRA col. ACRA: Praparation ol a post-clpsura plan
wixlar Fadwral or Staie law that = Most ARARE ses accopiabls for | which idontifiss rvquired sctivities
‘specifically sdivssses the fong-1orm Ws5. altwr closure of the Iaclity, and
mosstanng and maintanonca at e *  The poes closura monianng plan inchufos monilonig activitkes and
WaS will be prapared By the PRC. froquencias; IAANTINENGE Bolvilies
+*  Tha grovndwater moniloning and frequencies; and tha name,
paramaters will be propased by the | oddrass, and phone aumbar of the
PMC and submirbed 1o the EPA paat-closurs comdact parson. This will
Ragionsl Adminigtreor for ba an sdmenewatve sciiwty for WSS
approval. b appliad b0 the poss-clowwre :
’ requirmrinis. ' ’
Rolovan end sppropristo equipimant LHATRA coil. UMTHA:- Monltoring, reparimg, snd mantening

promuiguiad under Fodoral ar Saie
tawe [hat, white not appicabls o s
CERCLA mite, nddresess o situation

+ - Roquirsments aro included in RCRA
coll ARARs. - '
*  Grourkdwatar monitaring

the WES dispornl facility Tor 30 yr
alfter complakion of closure,

wsuthiciently simites 1o thoas requirement swill follaw RERA ool

ancouniered at te WSS sits and is UMY

woll suited [o tha WSS, .

Proposs ARARG wedtic 1o WSS that | EPA/NRC mixed col. EPAINRC Mioad Coll: | mamatain the integrity and

wall anaure fong-tarm survaillance to .allacviverses of tho finol cover,

mccornphieh the chiterin stated above.

= Hot spphicble.

inchuding raking ropairs ic the cap a1
neCedaaly (0 Cosvect the sifects ot
seiting, submdunce, erosion, ot other
swvante. This includes orosion
protecion [rom run-cn and runafl.

m:W-urW.m .
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TABLE 5.5-1

030894

Hasults of Modifiad Value Enginsering: Long-Term Meonitoring and Mamtananca {Continued)

Sanitary lmndhik.

Sanitary Landiii:

*  Somo ARARs corfulate with thoss

for RCAM cells.

A mathane mamionky sysiem wil
ol bo regqared lor WSS,
Grounghweatsr moniaring ARARs Ior
YWS5 betier corrmiated mth thaze
1o RCRA calls.

Continue to opersda the leachate
collacton and ramowvel system until
sepchate it not longe: detealad oF ynil
detarminad by wte parsomnel and (e
EPA Ragional Administrator thet this
SyYETam is na longer necossary.

TSCAFPCE Coll:

* Some ARARE curmhm whh thoxe
far RCRA calls.
WES not & chemical westa landbll.
TSCAMFCA poat-closurs ARAR:
apply ondy if PCH concentration of
WSS wadlas ara graater than
50 ppn [currant indcermation
indicatas WSS waslas have losa
than 18 ppm.

Musniain and monitor the groundwitel
manitoring systemn snd comply with o
othar epphcabbe raquirenenis of
A0 CFR 204.90 o say,

m:hnluﬁnmhdr\tﬂuhih

Combination of ARARe Irom th;iw
listad abovn.

Frotach sl muntan surieyed
banchmarke used 10 mark the locolion,
dimanaiona, snd contends of sach coll..
A1 WSS thexs banchiaks e dhose
uesd to survey shd dimotsinn tha
atonig Taclily.
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TABLE 5.5-2 . Elements of a Site-Specific Surveillance and Maintenance Plan |

Introduction
Sitn history
Waste matarinks

Laged snd ragulsiory roguitomants

Site locatinn
Regional map
Sita pucess map )
Legal descripkon of the gita
Land awnorebegp
- Gita owhirrship

Sito accean
Site AcCRas procHiures
Sita awouwnity

H.Dlpnnliﬂl parties

Final aitt conditions
Chmnatio infonmation

m:\um-Wl:hl.Eh : . 351
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TABLE 5.5-2 Elemants of a Site-Specific Surveillance and Maintanance Plan {Continued)

Final sita conditione {Continaaed)
As-busiits
Ground snd gorial photographe
Gaographiz infarmetion system
Containmant cell design and mateivke
OfF-site larvd usw
Sutubitive sconyuiome shd histosk: and srchasaotogical sitas
Soin .

Site vagetaiion
Cowver or contaitemerd oell porformence

Long term cover of contsinment coll pasfefitnie- sassaament dats
Lasohats colachon sysiom :

Gita inspcbions
Tynas al inepactions
Routina inspackion sohedule
Cualificstion of inrspecion
Chackiial Tor routine inapsctions
Aoutina inspsation procadurss
Follow-up inapechons
Inspection reports

m:'l.uun'ljom‘wdﬁtﬂn.ﬂ; . - . 362
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TABLE 5.5-2 . Efements of a Site-Specific Surveillance and Maintenance Plan {Continued}

| Emaroninantal rosiioning

Ground wader monitodng

Mesd:

Grourndwater reguiitions
Groundvwated pralackon stendan
Parlormancs ssasasmant
Clasure parlonnance stendard
Exdaling maritonng network
Data analywie oo quality conirel
Scheduile .
GrondwakT Sxcurson
Raptosation compliance

Intewnsl ol Manitorng

Loachate colsction gyalam
. Surfacs-wsler moniloring

Soi-walsr monitoring

Soll-wiater paraTaton

Sanpling design

Sampling mathoda
Landiorm-mudificstion monitaring

Erosion monitotng
Vageistion mnitoning

Vogeiation porammeters
Methods and instromenisiion
Sampling design snd dete snetyws
Plant invasion
Antial phuru_yuphu‘ o
Radistion monitoing




TABLE 5.5-3

Movemand of cowar metarial from nomslly ocourring wile
pracipitubion.

Q30924

Dogradnﬁnﬁ Mechanisms and Parameters to Consider for Vegetative Top Cover

Pracigitation charsatarishad.
Soi logs or movamam .
Changa in cover shwwation.

Movernant of cover matarial from nommally occusming site
wwinela.

Wind characteristice.
So¥ loss or movamont.
Change i cover shevation.

Dardation

Vmuﬁm wirpan lapding to piant dasth withour naw plan
@rowth. )

Vagatation charsstanstice.
Clmatic comndtions.

Human o thaties

Cover dienwbance prinasily by suipmant oparstion and
sample collschan. . .

Soll lnnx i frrvsmant.
Mincalbansous dinlurbsncs.

Bickopicel intrusion

Andmnal oF plant indrusian indo the Cover.

Animal or ineecl burraw depth.
Pland root depih,

Frasrafthaw

Afternate fraczing and thawing of neor-sutince soil molains.

Soll lamparsiure.
Lind cracking of heaing.
Water ponding o axosssive mud,

Differantial settdement

Maiohanical ssvtling from changing waight ard compaction of

' hoat matodiole, wasie, veult, sk covar,

Chaevga in mr ahpyiatinn.
Cowver moveimant.
ok craching.
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TABLE 5.5-4 Degradation Mechanisms and Parameters to Consider for Sand/Gravel Layer
_—_ ccrm—— e —— : — _m . ]
deimcmninn. Mechanical or hydrsubc 1ranepoit of finer-graansd particles in Changs in bulk densityfporoaity.

pore HpACAR,

Changa i cover savation. .
Horzonie contnuity and thicknara.

Citleventing n“lan':nnt Mlc_il:ll sering from changing weigh ‘and oo thon ol

hoat matefials, wasts, vaull, and covar.

mlusereljoanneicdritables B 365




TABLE 5.5-5

Biclogicsl. sntrugion

030834

Degradation Mechanisms and Parameters to Consider for Clay Low- Permeabibity

Animal ov phnl ntrusion indo the cover.

Aninal or mlpm burrow duplh
Part rany depth.

Diltarantial eattiarmen

Ihahm-l sothing flom changig wug-ht and numpuuun of
‘howt motoddl, wasts, snd cover.

Honzondal continuty and thicknesa.
Change in cover slovalion.
Water ponding.

Shrink fewell/ rodistribution

. Mnidwpmﬁdnmﬂrnmﬂdhfnmnn
Ve comant.

Heatodad sottingity snd thicknass.

Bulk densityfporosity.




030894

Chemicol attack ' Many walorborms chemicsls T8gct with .thummﬂnlin Geosynihetic fouling.
matariole, raculting in geosynthetic datarioraticn. Byproducts of polymar reactors,
Goneral dagraxialion.

| Fhotochemical atiack Cigdastion of polymars by witreviolet kigh. o Gecsynthatic fouling,

Genoral degradabion.

Ozona aliack . Oxication by orono. ' Geosymibetic fouling.
- Ganaral degrodatian.

Bioligical intrusion - | Arimal or plant intrusion into the geceynthatic. Witrusion depth.
Holes in gaosynthetic. .

Diftorortisl anldemant - Machanical setting from changing weight and compeckion of Hodas, toarw, sivl deprossion,
hoal materishs, wisete, vault, snl cover. '

Thernal affsors ' Stratohing wd shinking coused by temparsis changes, Holos, 1ewra. snd depression.

.m:'l.u-mmw.ﬁh . S _ 367




TABLE 6.1.2-% Alternative Evaluation Summary

Raifinata Pit Sludge

Cuntor-hasd dradge with slurry punp

Q30994

Daty Collaction

Matorinl wan't dradgs or pumg.

Finkd teat during wesis trestmand plant

and pipoline. ‘pHo kewt.
Raffinate Pit Clay Bottown wnd Dike Backhco or from-and loader ard trucke. | Matonsl won't support ﬂm_l'll: wdd Hona_*
. s : gravel base.
In-place Spila Comnbination of beckhooe, soli-losdeng Burind dweliwle; more extensve : Mona, *

sctapars, and front-ond loadore.

contamiieinn.

Buiding Foundations

Hoe rem front-snd basdarm, snd trucks.

Despar foundations; ditfarent meteriol
e,

Cherstrorizuthon: hintoscel date teiaw

Lipderground Utidines Backhes and fruckd. Dwoper dapthe; unkinown utikte 'cm.ﬁn: hintorical data reviaw
. prasent. and physical obssrvation.
Siockpited Metoviel Combinstion: hackhos, front-end MNane. MNonae.*
bondens, wetl of .
* No sddidionsl dets collection naceseary to suppart COH. wesk.
miusarsoanneicdritables. & 368




TABLE 6.1.2-2  (Obsarvationsat Method - Raffinate Sludge

Component Praferred

Dredge/sturry with pumg ied. Dradpge cannot ramove
matensi.

30aa4 -

ww

Probability Ior Gocunrence

Matanal ot pumpebis.

Faist — nood slinnate
mathod.

Not angugh water.

implomem Tiber control
mathods; i.o., fomn cover,
Pl COVRF. .

Unabia 10 meat production

n&dwnmt.
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TABLE 6.1.2-3  Data Quality Objectives - Raffinate Shudge

_Lis of Poteni Daviebane Spocfic Question tobs Arawered | Date Cocron Actin

. Drodge l.:ll'l'lbt ramova madedal, Futut., Can it effectivaly remova sludgs. Fiedd tewt duning troaimenst fecllny pllﬂ
toRding.

Purp cannol tIresport matenkal. Fatadl. . Can sludge be afficiantly pumped. Field tant during troatmend Facility pilot
. : -Roeting.

Mot encugh watar for eminmon control. mnt pthar condral methoda. Hona_ . ' ’ Mot

Preduction ratas are nol mat, Add mors or largor sguipimenit. What production ratas surl be met. Obtain dewgn critaria data fram ather
: . ) inska ap that squipmaont will be

. malacied that irveate Feguited

production reles.




TABLE 6.1.2-4

Hn proparation.

Gravel-bags rosderiyn.

mussrsyosrineicdtitables. 8

Bry snough 16 work on.

Too dloppy For oquipment
operation,

030094

Dbsawnnunal Mathod - Excavate/Remove Raffinate Pit Lmar

A———— e

Stable baew far squipmand,

Still too shoppy - nasd 1o keap
akcting gravel wrtd wtnbdes.

Can conbrol srdesan hrveths
with waker or loam.

Stll oo axceeEive.

. acceptable lavels are again

satablinhed.

-}o debeia in Ninar.

Dwlbviv in Ilmlr.

‘Madify removel mathods,

Bottorn bwo-thinds don’t naad
st

Dnnnudmm

Linkla on 8 xomsation.
Trarepomn to tratment coll.

A it read removal.

Mors of las neads removel.

MHons; jJust sxosvale and bl
ey O OF fbas

contaminetion lewsl wasrsnl,

Sl wornes allodpe e,

n

implamant more dust conirol;

Ml'urri'uﬂnd.
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TABLE 6.1.2-56  Data Quality Objectives - Excavate/Remove Raffinate Pit Liner

Too ﬂuﬁpv for exceavetion squipmen.

Potential Dersations Affecting Doexign

Naad ic keap adding gravel.

Too sloppy for practical sermoval
npertion.

1 e waslly Incorporated.

Hano; rread to romowe warbir and
sludge before question iv anmerwared.

Coukl drill snd samrpln but it mighy
brw:is linet imtagrity; not worlh the
rigk bocmss gravel facuirsmants ci

Nong mﬂ ramoval is wnd ey,

miesra\josnnaioditables. 8

¥n

Hnn-mﬂmm“m-i-m




TABLE 6.1.2-6  Observational Methods - In-Place Soils/Sediments.

Backhos s tiuck,

Comibinstion of squipmant Single condithonm within en Combsination of conditinns High . 1 use o sosmbination ol
wilhin & (RVan sfes . C i
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TABLE 6.1.2-7  Data Quality Dﬁécﬁws - In-ﬁam Soils/Sediments

Spacific DQuogtions 1o be Anawaied .BDats Collaction Mhnlin - .

Combinetion of romavel condiions. WA more than one typa af equipmant
within a small aros. ar oparating procedure ba requirand?




TABLE 6.1.2-8

m:\mwm.l-

rancihed from sbirve g .

Obsarvational Methad - Rubblize Buiiding Foundations

May bs more affactive to
oxpogs o7 remuek with
backhoes prios 10 rubblizing
with hos rem.

Robupt will be cut weing shoare.

Ehu-'.- can't cut it

Alrernsie method 1o bl.l.llﬂd
{torchi.

Large sonoithic: concrate
wriruC .. '

Unabln to rubbkize.

Handbe: as indtvidunl pigces
arvd rormove aE i,

AN foundations are concrete.

Sitwal palinggs may be praaent.

375

Cux off wwing torch brlow
conderenabion of call botiom




TABLE 6.1.2-9

DAnass

Data Quality ﬂbiecﬁvés - Rubblize Building Foundations

Potennl Dvirtons Atlecing Dssion

] potnmml davintions affact dewign.

Hixtaricl nasrch; ph'r-c-d ohrearvation.
Work j not nacssasy to suppoH the

CDR taek.

-m:\ulunwmﬂu.I

Altsrnale rmwl mllhodh nlnlﬂm.

376




TABLE 6.1.2-10  Observational Msthod - Undarground Utility Removal

nnsemslnannaicdritsbles. 8

Liwlitiow not ocated. st deep
dwptive; backhous can rameove
pips when locssd above
grownd.

Fipas sra sl depths bayond
aany ranch of backhaa from
phowa grenpng level

030984

Added squipment nesded; use
acraper 1o remave 1op layers
ol soll imnl &n aldvEtion
mmpinable for hackbon uss
ranched.

Backivos o remove pipe.

Pipa connt be ramaved by
backhoe. )

Upn sltsinatn scpiiynem)

. andfor renusl point reroval.

o bquide in pipes.

Licpuich pares proannt.

' Mediown

Aamoys liquid prior 1o pips

Contamination iv locslired n
wurrianding ormvirone.

Mars oxtonsive contemination.

High in molwiad acane

Mors sxtansive sxcavation
required.

AH vtlitee have beon loceted

Lnanpacted urdisies

D

Morg sxtansres fomoval than
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TABLE 6.1.2-11 Data Quality Objectives - Underground Utility Removal

Unilives st grosber dwrh than
expooted; some ulilives not loeated : they locwbed.
prior 1o rermovel.

"Muk wre uility :Iuplhr snd whars aro Chatactarization; histoncal ssarch st
. physical obasrvatian; nol hecasaary to
wupport COR tavk,

Contarhination i wrmuming aod is . ) . How axianaiye i contamingtion, %ol pamiplng and tosling dulinu

a:tum

m:lu-nﬂwpdl_"'.tﬁnj 3'?3




TABLE 6.1.2-12 Obsarvaﬁonal Methods - Stockpile Removal

Ramovs mdividual lﬂlﬂl
waing crane.

Stochpile plan should provide
adaquate oparaiing room; it
mot, wea hnuthot.

muvorsijosnneledritables. 8 kY,
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TABLE 6.1.2-13  Data uualit\r Objectives - Stuckplla Removal

Spacic Guestions tobe Anewored_

Too lmpwhqmmﬂsl_m Mantify itefrm prior 1o romowsl.

Imufl‘omt opqrn'nnn FOOM. Rovwiaw ltoc'kpiln PO 18 rﬂnmul




‘TABLE 6.1:2-14 _ Preliminary Material Removat Operating Statistics

430
B0

ao
1,700

§,000-
5000
7000

12157

§17.485

4,024,304

34,132,333

36 gpm

078,421

Fingt Dwwpter My 2

80 gom

492,505

Eul Dewater Mt 3

3% gpm

4,975,808

4.0

| Fnet Daweter Fit 4

III.'I_ gpm

5,787,467

2.0

T AR

" mcusers\jornnaicdriables. 6
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TABLE 6.1.2-14  Praliminary Material Removal Operating Statistics (Continued) -

= bl

miusersiicanntiodritebles. &







TABLE 6.1.3-1

Vicinity Proportioe

= Armwy Progetty 1

= Buach Propary 4
Army Property 2

* Busch Propartiss
Jand b

& Army Property 3

+ Army Proparkian 5
and &

* Buch Lakay 34

* Buwich Lokaa 35

» Bupch Lakas 38

Q3O
Preliminary Material Transportation Operating Statistics {Continued)

Dewaiar Pit 1

Ciwwwter Pit 2

Darwoatar PiL 3

MPHﬁ

TRIR IR LR

mﬁuuu‘ﬂnmﬁnﬁ\lﬂn.ﬁ_




TABLE 6.1.3-1 - Preliminary Material Transportation Operating Statistics {

Continued

RIR (AR |R[R R [ [H

m:\wsors\loannelodritelios. 8 | _ _ | 385
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TABLE 6.2.3-1  Summary of Construction Operations

Cormtruction . . .
: i Oidler c o0 . -
1 ' Btripping of topacd, clesring and grubbing cf Losders and dozers.
 vagaistion end debis. _
2 Excavation of clean ol to tequited sievetion.  Dozars, scrapens and backhosa.
2 ’ Backfiling snd compaction of clean scis to Loadure, screpers, tampec, tectantular

fingt feundsdon slevation, pass-plate vibrator, shaapafont rolurs
- ' ard gradens,

Sourax: {Naf. 8O}

m:muUmnawdrkmm.ﬁa 386
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A.L 6.2.5-1 Waste T and Volumes




TABLE 6.2.5-2

Worker Exposurs (12.001: Expowury ta
amarorrentsl of poeapational harsrds.

1. Mathod of Grout Pleceimiint for Entombing Moial Waste

Boomn pump recke. Soncrets
trucks had CS5 grout to coll
mod pout inte pump hopgar.
Posvp aparsios remein mort
tian oh top o trucke
oparating booms wdrsulicolly,
Wotkets do not hold onto
hoss, but may sim hoss with

“ropas irom g detanos,  Maiel

placed in sbowt 2-f1 Kfts. W
recsasary, vibration mey ba
provided by shaloer-hesd on

‘hackhos or tepping with

wamvator, Assaning C55
grourt i procuced af shout
135 cu ydfbr, two trucks
weould ba raquired.

030994

Results of Modified Value Enginearing- Waste Placement

Rdvavages: -

Good priection of worker; minkmum
axposure 1o C55 st potantially sharp
sl weston--no oits nends (o got

clons 10 the placement oparatan.

of ratal, or pumpod nte pipos. All
voids whould b reschatis by this
maihod. ‘With minenst smpplamandal
vibration, from a shokar-haad, tamging
with sxosvator, or xoma othar method,
voids showld b4 filed. Tha opscsson
wilk uas comvtionsl conetructhon
asquipmant. Thers be no hazsrds from
axquiptrent driviing aver meguber
sinfacas during placormerd. Dorer sd
losdar tracke and buckete will not be
dirtied. Cleanup oporatione: sech day
will b aimilar Yo s DRContEmEead
Disadvanteges:

Mo werioun dasdvantagas. Pump could
beaoms clogged, bul by Bmiting tho
kength ol the subber hoss on the s of
the boom, problerme should be o
minimad . Filling of sl vosde could ba &

mprachicsl.

Grout can be placed sround sty shaps -

Lan twe baom pumip trucks.

' m:h}iuﬁ\inmhdﬁ!ﬂﬂ.h
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TABLE '5.2.5-2

Evaluarnon Gritarin I'ngl'n from M\I'EI

Flaml:n!lw with variaty of metal waste

{ torma (1.0%: Differon: shapas can be
handlad without major change in
oparsticn.

Adequacy of void Tilkng {6.0I:
Raquiran that axosdsive sstlemant will
not angus when metal corrodes.,

Eage of the operatian {1.0): Mininmm
| of epecis! squipment or tralning. Only
} emall numbar of variations in operatinn

.Nagesary. :

2 Method of Filling of Voids in Cnm:rm Rubble

List Alterngtives

tFlnal Aeting)

nausa4

Advantegaz/Clsadvaniages

Spread grout with toader ar
oxcavatar. Dump growt on
ground adjsgant to meatal, and

-loader oF sxcavator moves it

onte wagte.

Z

Acdvamnusges

The tcadsr raquired may already ba oh
gite Tor other opsrations.
Dinadvaniages:

Gpérating losder ovar looss matal may
b2 dangarus. LUging sxcavator may
work, but would be slow and. -
cumbersame. Would need te place
fgrout on ground and then prok it up,

_which would craate additional patches

of masay grourd during sach day's .
operation. Grout may ba teo Hoppy
[héggh abump) for afisctive

toadingfunionding handiing.

Results of Mﬂdiﬁed Value Engmeenng Waste Placement {Cnntlnuad}

Praforred Altamative

Workar axpasure {13.00. Fill voids with TS5 grout 1 Advantages: . C55 grout prefarred, Scibike C55
. placed by pump truck, Bost cak Integrity, moat voide axpscted | aleo good cption: mare vaide wil
i to be flad with averaps affort. ramain unftlad, but the idegrity of the
Dhmadvantages! call will nat be compramiasd, Sod wil |
Raquires grout, but mpmnﬂv ptenty wark well snough far the VIT optien; . |
can ba mads. additional woids will rernain, end
astiument may bé somewhat tgher, -
Fifl volds with eof-lke TS5, a Advanizgen: . but tha cower can ba d.ﬁgngd m
Place with loadar and track- Qood cak Intagrty. msﬂmmm this.
walk to wark into conorete DHeachoitrings:
rubble voids. Doesn't fil voide aa well se grivut.
Aeguites axtra effcrt te compact OS5
oh or arourd concrate rubble.
m:usersijoarneiodritalies Ga 389




TABLE 6.2.5-2  Results of Madifiéd Vatue Engineering - Waste Placemant (Continued}

Evaluation Cntana WWaight from MYE)

ihtagdty of cali [$3.0).

Volume reduction (1.0 Minimize
volde to axtent posgible.

Eaex of aparation {1.0}

| Accommodation of avaiteble woete

{ volumes (5.01: i.e., bo able to handie
whatevar waste fomm is ready for
placammnt in mannes rmast corvenient
for other site operations.

Fifl wvoids with soil. Placa with
loader and track-walk 10 work
imo concrais rubble voide,

030994

Daasnt raquire grout pung to fill
cancrats ubhbla,

Disadvariwgas !

Doasn't Al voids &5 well a5 grout; call
not quite av good integrily as either
CSS option, Reguires axtra sffort to
compaat C55 on or areund concrate

CSS alen geod nplon; more voide wil
rerrain unfilfed but the intagrity of the
coll will ot be sompromigsd. 5ok will
work wall snough for the VIT aption;
pdditionsl veide will remain, and
uattiamant may be somawhat highsr,
but tha covar oan be desigtisd to
acocmmodate thin, '

rubtle. G55 prout praferrad. Scil-like -

it weersijoannstedritablos. Ba

390
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TABLE 6.2.5-2 Results of Modified Value Engineering - Waste Placement {Continued)

| Workar axposurs (3.0 Extra handling
i af asbeatos woukl axpose warkare (o

| acbestoa hazard, au they would remd

| appropiiate PPE. -

Integrity of asl (9.0} WSE asbastos-
ralgted astiernent cauan detress to
the cofl,

Eagn of aperation (2.0): Lgs atandard

Place Sea-Lond containers in

List Altaratives (Final Rating]

Ramowa acbastog from Sea-Land

| comgtrugtinn pregedures whan
] possibla, and a9 few wpucial
precautione as possible.

Wt volwns (0.0} How to ptace
asbopton with as fow vokle as
poasibls.

holan.

2 Advantages:
disposal call. Asbestos bage Easiaat operation for placement, contsiners and place in tranches.
are curisnzly being moved to Minimal worker ssposurc becsuse hage . :
ghort-tarm storage in Saa-Land are not rehandisd. . ' :
contginars, Thess contaiiars Dissdvaningea: ,
fudl of agbestoe could be Coll integrity likely to be compromised
placed in the celi and coverad. in the Iohg tefm e containars corrode - .
’ and tamva low density, comprevsible ,
bagged ssberton. Cotmpection aroand : ) '
containera wil take extra affart. : . i
Ramova beggad friable m Advantages;
aabwaton from Sep-Land Bast protaction of long-term call
containers and places bagged integrty. .
asbastos in coll in trenchos or Dipndvanteges:

Raquiras rehardling of bagged !
ashegtea. Rasquires minor affort to .
create tranches or holea,

muesrsijoarmoloditetia, Ga




TABLE 6.2.5-2

Evaluation Criterla {Wekght from MVE}

|. 4. Dispoeal of Large-Diameter Pipe
i Worker expozura {12.0): Dessn't
| require workers to get-too clage (o

Results of Modified Value Engineering - Waste Placement {

Liet Altarmnmatives

Split any pie sver cartain 3
dlametar using sheare or

[

030994

Advantegas/Diesdvantages

Advmntages:
Facilitates void filling for voluma

‘| Prafarcad Altarnativa '

Continued}

From wants placement perspactiva,
any opticn wilt work. Filing lawge
dismeater pips sppoare baet,
particulardy with reinforced concrets
pige which may ba hard to split or
gruah. Cruabing may be beet for thin-

CES operstion {tn avoid splattering) ar weolding torch, reduction and ol integrity. .
| to OSHA risks. Dwadvantsges: .
| Tedious aperatinn for aome pipe.
i tretegeity of csll (12.00. Prolong wotksr axpacurs,
| Vatume reduction (1.01: Minimize Fill pipe over certain diamatar. 1 Advantages:

] valde. :

Easw of operation (1.0} Dosen’t
raquirs sigoificant spaciksl oparations.

Suggeated method ie 10 grade
aubgrade with 25 + % slopa,
sl lay pipa on this slope.
Flaca grout hess in uphill open

Relstively olfective void Rlkng far
‘volume reducticn and el tntegrity.
Lora tedioua than splitting pips. Filling
operation ueéen boom truck without

wall i and brasking may be best for
clay of camt iron phpe,  Splitting will
wark but may hea harder ta do.

and af pioe and pump uniil subatantishy changing cparation.
Spasd of oparation {5.0): roughly full. ﬂhm-:
Accommodation of avallabls waste Reuirag nnﬂnntmc.:ﬂm of lltnping
velumes, without gatting in way of H_.lb-uradu ta set pipe on (minor
cthar operations. disadvantagel.

Crush/brask pipe over certain 2 Advantages:

crupher jaurs.

m:usarsijoannstiodritables. Sa

digmwtes, using how ram or

Reduce or skminata voids for cull
voluma reduction.

Pty by : :

May atl taavan voide. Mors tadious
work than filling pipe.

From waste placement pergpactive,
any option will work. Filling large
diamater pipe appasry best, particulady
with reinforced conciete ppes that may
ba harf te aplit or crush. Crushing
may ba beet for thin-well pipe and’
braaking may be boset for clay or cast
iron pipe. Splitting will work but may
ba harder to do.

392




Table 6.2.5-3

RaHinate Sludge

Aroutdks C35.

30994

Summary of Waste Placement Msthods .

Dealivary Mathod Placarient Mathod

Haul on gite with
troneit TEXArE ar
concrate dumnpe.

Pumg with boam-truck eoncrete pumg.

Soil-like 5%,

H too wat to work, allow to sat in
hoaps avernight, then plecs and
compact with comventional earthwork |
agquipmant. IF wet but wotkable,
congloer track-walking into place; If
dry, place and cofnpaot with
comvantional sarthwork =quipmant.

End-dump tnrcks.

| treck dozarfivadard.

Shaspsfoot compaction (or poasibly

Vi,

Place and compact with comesntionsl
sarthwork aguipmant.

End-dump trucke,

Vibratory compaction.

Soite/Sadimanta

Sollfandiment.

Place and cormpact with comvantlonsl
asrthwork aquipmant.

End-dump trucks.

Shaspafoot gompection.

| Mataf

Variee from iron filings to
long hamve, and includses
one wmell locomotive.

face with sxoavates with thumb ar
grappte in 1 ft to 3 fi Yfts, then
pniomb with ©55.

End-dump trycks or
flatbeds.

" Crane may ba reguired for the

Fut VAT, recommand sntombing the
“mastal wasta in claan grout frem off
gite, H thik is not parmiasibla, the
ptacornesnt should be in thinner kfts,
gonetally = 38 in., covered with
Vitiifiad product or zanteminaied eoil,
armd compacted.

heavisst plwces of maisl.

| Large-LNamater Pipe
kL 1>12in)

Steel.

Reinforced concrate.,

Caut iron or ﬁarﬂmiq,

End-dumg tnicks or Likw rretal.

Emashed flat bafora dalivery.

fathedsa.
. Fill with CE5 grout.

MWHM ir whole ssctiona.

Lika metal,

Erokarn bafara defivery.

m:aarsycannaiedritables. 8o
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Table 6.2.5-3: Summary of Wg'ste Placement Methods {Cuntinuéd!

Fom Durng Placsrsnt | Dafvery Metbod

Masum\r Block

Maderataly crughed, to 3 ft
mandmum dimengian.

End-durap trucks.

030994

Placameant Method

Place and compact with conventionsl
sarthwork equipmant.

Track-wakc or vibratoery
compaction.

RAackAZoncrata -Dabria

3 1t mmwdrmum dimension,

End-dump trucks,
pongibly without tell-
geata.

Place and compact with comventional
earthwotk eguipment.

Tpok-walk or \-'lhmtorv '
compaction.

1
i
I
i

miuparsijoanneicdritables .Ga

Asbesthe Friabie, bapged. Daliver in Sea-Land Bury in trenchae, compact overhundsn. . Track-wak firat overburdan ift to
' containera with semi- ' avoid punotusing bage; than uee
trader rig. eheopefant compactich, .
’ Manirishte, primarily End-dump trucks. Placs and oompast with corvantional Shaspsfoot compacton, '
transits, rooting, or siding.. : sarthwork aquipment. ' ' I
FPE Bundiad, comprosgar. Any truck or loador. Bury in trenchas, compact overburdsn, | Shespafoat oon'pnuﬂaon.
Miscallansous aripbis faffice furniture, End-dump trucks ar Place and compact with convantionsd Track-walk o uhmnrv
dumpster hauler. narthwork souipmant. compaation. )
Cantainerized Chemicala Noutralizad, teaatad,  Like CSS. Like CS8. - :
inon-RCRA) . ' .
SoitfGravel M:ﬁmu Soil/grevel . End-dump trucke. Place end compaat with conventionsl Track-walk or whrataty r.:nmplmim
. earthwork equiprmant._ for granuiar materlst; Sheapefoat
: cornpaicticn for cohosiva,
Wood Compogted End-duenp trucks. Piace and oompect with nnnwmﬂu'nal_ Shespefeot compaction.

394
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TAELE 6.2.5-4 Opservational Mathad - Waste Placement

Component Preferred

Expected Condition

1. Mathod of Filling Voide in Cancreta Rubble

=
Potential Deviation

0205394

. Frobability for Qoourrance

Effagt on Daeign !

Fill veids in concrete rubble
with CSS grout.

2. Diwpoxal of Frisble Asbestog

Thers will be #naugh C55
grout te antort all matal and
concrata.

Thers mey not Ha anough £S5
grout without adding water tn
the mix (may be regulatory
concarms with incraasing
waste valumsl;

Low

Caukd add watar te nix 1o
produce maora grout. Not sure
If this weoukd e alowad,

Could fill concrate voids with
soil or giklike ©55. This is
acceptshls, though not firgt
choica,

CE5 grout may be placed in
ol diractly from the traatmant
plant,

h moy ba ruled that "fres
watar® in frash C55 preduct is
tot alowed to be placed In
call

Would nesd to allow tme for
initial swt or hydration prior to
placemant in call, Could not

antomb metal ar concrals.

Ramove friable asbastos from
Saa-Land contalnars boafors
placing in csll,

m:userstjoaninaicdritabies Ga

Asbastos wil be in baga.

Many of the bage wifl hava
burat or will have disintegratad
by thae tima of placement in
the cal.

395

High

Sagk gubkdance from
axperienoed sshestnn
hacwflars. Moy read to ral
the ares, or relag the
AshaRtor.
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TABLE 6.2.5-5  Data Quality Objectives - Waste Placement

1. Mathod of Filing in Veide in Conerete Rubbla

Specific Questions to be Anewersd

T.hura' may not b snough C55 grout Yos Evaluste the anticipated voluimne and Norw.
without adding water ta tha rmix (insy potential wolume of grout to be
ba requlatory concemas with increasing produced.
waets volume}. '
[t trasy be ruled that "fras water® in Yos \Will fraah CSS produst b allowed to Qet ragulatory ading.
frash £55 product is not alowad to ke be placed in oall? '
i placad in ooll.
2. Disporal of Frisble Asbaatos
Many of the bage rhay havs burst or Yau Discuss with exparienced aabsstcs Condition of bage, i.e., lkelibood of

|

diaintagrated prior to ptacemant in the
call,

_rﬁ:uum\juumuhdrltnhlu.ﬂa

handlare.

396

bursting o daintegrating.
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TABLE 6.2.5-6  Results of Modified Value Enginesring - Number of Shifts

Ligt Altarnatives jFiral Hating!

Evaluaticn Criteriz (Welght from MYE)

Freferred Aftarnative 2

1. Number of C55-Production Shifta Par Day

Warkat exposure {11.01. | Single shift per day. 3 Axfvaringea. Sirgle oraw, all daylight 24-hr is prafamadt; double shift is
aparation. pecond cholce,

Disadvantagos. Rats of C535
producticn limis rate of cell
congtryction. CSE may lag hehind
mistal andfoer concrete rubble

‘ placarmant.

Doubte shift par day. s Advantages. Lews cleanup tima per
shift {orm shutdown par two shifts).
.C85 will probably ba abte to keap up

with matel and concrets rubble
placamant. YWF spoed up ovarsl cell
construction considaraity, with
significant cout cavings possibla.
Dinsidvamispee. hesd socond craw.
Need lighte. Pousible appiroval
prablame.

m:'l.usurs‘l&ounna\.&dﬂtd:ﬁu.ﬁu ' 197



TABLE 6.2.5—6

Integrity of coll (10.0,

Duration of wasta placemant {3.0)

Accommodation of availabla waste
sehedula 14,00,

Ease of conetruction (0.¢).

m:\uuam\inmnﬂedﬁuhlu.ﬁn

Evalusilon Critera (Weight from MVE)

[

Liat Altarnativ
24-hr C55 prhdunti'un Mote:
graveyard shift may aperate at
Imex than full capacity.)

[Final Ratirl

oanan4

Advantages /Disadvantages

Achumittagen. Lese cleanup time per
ghift (ona ahutdown par 15 shifis on
Friday night]. Could sacily keap up
with matsl and concrate rubble
placemant. WHl spesd up overall call
constiction considerably, with
gignificait cost gavinge poesible. C55
plant could probably be cpeTatad At
Frem ora third to full copezity
gravayand of swing to mstch
placarmant neads.
Disadvantages. Moaad third crew.
Masd lighte. Poesible approval
problame. Largar layoll in wintes.
Poxeibly mor fraquent breskdewnsa,
-booausa thers sts no ragular daily
dowitimea for dally maintamnaros,

398

Results of Modified Value Engingaring - Number of Shifts (Continued)

Prafarred Ahematne




TABLE 6.2.5-7  Observational Methad - Number of Shifts

i Place C55 in two or thres
ahifts.

m-uesrs\joanneicdritatios.Sa

) 1. Number of CS5-Prodguction Shifte Par. Day

030334

ee— - = — — —— - —— - — SRS ki |
Potantial Deviation Probahility tor Decurranoe '
e I P b i Wbt e
1
pp— o —— A —— —_— . —— — pu— -_— . . . | Pp—— —-_!
Panriasible to work at might, ES&H, public, of regulatory Unknawn Plaoa CSS ln as many shifte
: ’ agenazise my not permit night as parmisebla without getting
work. ' too far ahead of other ,
opstations. Moy ba best to |
use two rather than thrae !
) - shifts, evan If three ora B
. _ pommitted. '
— — - -—— — — - e e ——— —_—

399
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TABLE 6.2.5-8  Data Quality Objectives - Number of Shifts

ES&H, public, or ragulatory
agwnheias may pot permit rght
work,

musarsljoanneicditables Gn

Wi it be permiagibla to operate at
night? .

m

Fubiic opinion, ES&H opinian, and

. regulatory uwmuns rugnrdmg nlght

wiork.
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TABLE 6.3.2-1 Results of Modified Value Enginesring: Material Preparation - Material Separator (Dry Material)

vantagouiondvansgn | prtoma Atamativo ___|

—

Evaluation Critarls ' List Alternativea
Meohanical ralinbility. Vibrating ecresh. Adhariingpes: Vibrating acresen.
Eoge af cperation. . ) Machamically relisbis. Easy ot :
Coat {high, modsrate, flow). cperation. High volurma capaaity, Wil |
Maintenanca. : : . handls wida range particle siza. Ol

f Handle wide range of particle size. Adaptebis For dust control
Adaptatile for duet centrat. DHasdvnitages: - .-

. ' WAl not break iargs luimpe.

Vibsatirg grizzly. Advantagow: . '
Machsnically reliabla. Eacy of

_ : : opration. High volume capaity.
| Aduptable for dust control. Low
! : . malntenance. - Can handle and broak
largn lumpe. Low cost.
Haadwammghea:
Dosw not separate wide range of i
particlas. - ’

Vibrating arizzly. ' :

: ) Rotatirig trommed . Advarteges: Both squipment nanning in sores it
i : : Machanicaty reliable. High velume .| order vibreting grizzly and vibratlng
cepacity. : " | acreen. . :

asdvantages: . -
Mot sdaptable for dust control. High
i : . : . . ooet, High maintenancs. |

| I — — P T S— — T — rr— e S N ——

miusars\joanneicdritnbles e 401




‘TABLE &.3. _2-2

Yibrating grizziy ard vibrating

FCTaan in Ak

musars\joanneicdritebloa, Ba

Tha grizzly is providing baaic
saparation of overalzed
materisl and breaking ths
Iumps.

Sereen is saparating overaized
materia! fram -2 in. product.

Dkt wupsression wil
moigturize material too murch.

Unuxpanmﬂ amount of
overgirad matenial will

decreasa the capacity of -2 in.

031194

QObsarvational Method:; Material Preparation - Material Separator {Dry Material'_}

" Probabifity for Decurrenoce

Modearate

" gvold thia situation,

Affect on Desigr

Dacragsa dust suppression
andg provide local dust
sxhauat and Hration.

Nonm,

Nota: Operator in TSA shal)
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TABLE 6.3.2-3 Data Quality Objectives: Material Preparation - Material Separator {Dry Méteriall

Liet of Potential Deviations

| Tha dust suppression wil molsturize -
materisl too much.

Unexpeciad armount of oversizad
d material will dacraase the capacity of -
2 in_ product .

m:ﬁnum\imﬁﬂuﬂﬂtpﬁlnn.ﬂu

Dacroass the molelunzing elsment.
Relocation the sprayers to mors
offecting locatlon.

Contral maishers of sails before
procazeing.

Control the grzzly feed,

Patontial Dewviations Affecting Design

Specific Questions to be Anewered

How will tha dalivared moleture content
of soils ba controlled?

How unexpected sngunt of overszad
matena! cat be avoided?

Is tha radan evelution possible in goil .

Sanpling of eoile.

The operator shal provide a gefactiva
loading to avaraga matarial contant.

Testing raquired.

procassingy
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TABLE 6.3.2-4 Rasults of Modified Value Engingaring: Material Preparation - Oversized Material Washing

= ——
Eveluation Critaria Ligt Altgrnativen Advanizges/Digadvantage

Prefarred Alernative

Machanical raliebility, Warking rotating trammel. . . Advantagee: Aotating tromerel.
Easy of cperation. . Mechanicaky raliabla, Easy of S

Comat (high, modarate, low). operation. Low wwetar censumption.
Maintenance, ' o Moderate maintonanes. Handle of
Hand!s wide range of particla size. widn renge of particle size. -
Daedhrmrvtag s -

High cost.

Vat vibrating screan. Adventeges: | ’
Machanically refiable, Eavy of
operation, Moderats cast, High'
maintanance,

Dinndvairinges:

High water commwwrption. Dosan’t
haraila the witds rangs of particlas,

m-iwasreljosmetedriablas Ba ' 404
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TABLE 6.3.2-5 Obsearvational Methods: Material Preparation - Oversized Material Washing

¥ - Component Preferrad Expected Condition Potantisl Deviati Probability for Occurmranca Affect on Dusign |

Rolating tremmael, The material fend is YWater ahut down. Modarate. Manitering and eontrot
’ oonetatent. : . wygtam naadad.

The material/water ratio iy Screen phig. . Provide the acceoeibiity for
balanced. . . : ’ cloanup. :

Saresn oparatas without Redon amission detactad. Moderate, - . Redon control ehall be

_ ! pluggimp. pravided.
- - T — -

m:usersyjoanneicdritables .Ga _ . 4'[}5.
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TABLE 6.3.2-6  Data Quality Objactives: Material Preparation - Oversized Material Washing

| List of Potantial Deviations Potantial Devistione Affacting Besign Spocific Quegtions 1o be Angwersd Cates Cokention Activities !

Water shut down, Prowide etandby purmp far water Ia the secondary water supply Datarmine the watar recyclability.
' aupply. nOCOERDrYE -
Screan plug. Prowvida design for feed and weter Haw to moniter and control this ratio? Sarmple both substances snd monitor
’ contrel rata, tha optimum ratho, -

WAl washing arid agitatlen couse the Colzat sample,
radon emiveicha’? : '

Rodon smission detected. Endo_n.a and gosl tha system for radon
containment.

m:usersyjoannaictdritablas. Ga ’ 406




TABLE 6.3.2-7

. Evaluation Critera

i Iechenical rakability.

| Eeuy of upsraton.

 Coat (high, modenate, Taw].
{ Masintenance. ’

| Adaptabiz for dust control.
Handle wide range of particle sizes.
Handle high capaciting.

Can provide jong distance mateviel

handling.

Resuits of Modified Value Engineering:

031124

Material Praparation - Material Conveying - Horizontal

List Alternativas

Enclogad beit comveyor,

Scraw corveyar.

Scraw M.

Advanteges:

Meachanicaly relisble, Eaey of
operation. Handle wide ranga of
particie gizas, Handle bigh cspacities.
Adaptable far dust contrel, Provida
long diatates of material handkng.
Modarute cost.

Disadvantages: .

High maintenance. Difficulty to
prevent roillage of maienal.
Achiartngas:

Muachantcally reliobis, Esay of
operation. Enclowed and sealad
aystam. Handle high capacitiss.
Disadvuntedgos:

Cannot handls wide range cf particle
pizua. Longth of the comsayor in
lkvitad. The elevstion of matensl is
limited. -

Advantegea:

Machanically relipble, Esay of
operation. Enclored and sealed
#yabam.

Disadvamtsgas:

Low capacity. Can't handle wide range
of particle wza. Comveying haight amd
largth ie Amited. High cest.

Encleand belt corvayor (for hosizontel

or inchned conveyingl.

muaers\joanneicdritshlne. Ga

407
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TABLE 6.3.2-7 Results of Modified Value Engineering: Material Preparation - Material Conveying - Horizontal
“{Continued} '

Liet Altarnatives Advantagas/Dispdvantape

Buckat elavaior. Advaniupen: Buckat atevator.
: Mashanically ralisble. Handle high
capecitios. Handle wide range of
particls sizew. Enclosed end sasled
eystem. Elovation of matarial i9 pot
resirivted.
Diadvartagee: .
Modarate maintenance. Moara prone to

miugarsljoanneiodritables. Sa . . 308
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TABLE 6.3.2-8 Observational Method: Material Preparation - Materiat Cﬁnve\ring - Horizontal

Enclosed balt commyr for
herizontal commping.

Bucket devator for vartical
comMaying.

m:rearsijornneladritatlan.Ga

Tha eonveyor capacily is
dtable. Bolt strangth ie
constant.

fonstant capacity on feed and

_discharge.

Exceative spillage of material
from balt ratutn.

Mot acceptable dust
propagation.

Duat propagetion on fasd and
dizcharge.

Moderate,

Low

"Affact on Dezigh

{ncarporats sltemathvs scraper
design. Special design
considaration for enclogure
and sanis. '

Spacial design for snclogurs’
and seale. Pouslble dust
collection from top of the
equipmant.




TABLE 6.3.2-9

List of Potentlal Daviations

Exceseive apilage of material from belt
raturo,

Mot accepishis dust propegation.
 Dust propagetion from hucket
alevatore fead mnd diechargs.

musersyoannatcdritaklug. Ba

Potential Deviations Affecting Design

031194

Spacific Quastions te ba Answered

Data Quality Objectives: Material Preparation - Material Conveying - Horizontal

Data Collestian Activities

Proper belt claaning syatem
adpetmant.

HNona (contact vendor].

None {contact wandaor].

How the balt cleaning can be
improved?

How the cenventicnsl eguipment can
be adapted for hezardous waste?

410

Matarial cohedvenass have to be
taptad,

Nane.
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TABLE 6.3.2-10 Results of Modified Value Engineering: Material Preparation - Pumps

— m —— e ——
Evaluation Criteria Advantagea/Dicedvantans - Praforred Alternative
Mechanical reliobifity. High gpead centifugal pump. Advantages: High spead centrifugal purmps
1 Maintanamce. Mechanical relishilty. Low laelactad prirnany for high mixing

Cost |high, maderats, low). maintanance. Low cost. Ability to abillty. .
Slurry {ealidel handling ability. hardlo heavy slurry. High mixing '
High hend. _ sbllity. High head. High capacity.
Handl = high capaciiea, Dhsadvmimtages:

Higher sbrazien than low spead pumpe.

Prograzsive cavity. Advaninsges:

Can handle high visccaity fuids. High
head. Mechanicet rekabiity.
Disadvnritegen: :

High cost. Can hancla anly moderate
capacty. High meintanance,

ﬁnar_pump. Adveniagen:

Machanical rallability. High hepd. Low
maintanance. Can handle high
capanity. '

Dlaadvanteges:

Inability to handle solids. High cost.

m:iusnrs\io&nm\udﬂuhlus.h ] 411
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TABLE 6.3.2-11  Observational Method: Material Preparation - Pumps

e . —— e —————————————— —
Compuonant Prafurred Expecied Ceondition Patential Deviation Frobability tor Oecurrance Affoct on Davgn |
_— e ————————— e Cainkt e ———C 4

| High spesd centrifugel pump. | Tha pump i operating under The shaft seal leake. Low. Liaa diffsrant materiol for tha
conatant preasurs and ahaft sasl,
capacity. '

m:tuuumuounm\cdﬂmﬂu.ﬁﬂ . : 412
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TABLE 6.3.2-12 Data Quality Objectives: Material Preparation - Pumps

Forential Deviationa Affecting Design

The shaft zesl leaks.

miurarsiosnnelcdritabies .Ga

n _——
Cata Collection Aclivitins
How shrasive will ba raffinate on

pumps and piping awt_ams?

Chemical consistency of raffineta

requirad special devAopment

of ahaft
npat? -

413
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TABLE 6.3.2-13  Results of Modified Value Engineering: Radon Adsorption

Adeorptign efficiency.
Adsorption capacity.
Cost. )
State of technology.

mziusersijoranmaicdriiables. Ba

Carbon adsorbar.

Molecular Have.

Advanisges: )
High sdearption effidency. Low

Stata-af art technology.
Dinvadvantagen :
Carbon ig ngt raysable (have to be
disposed into wasta il

Fudvantagos:

Mo digposabils adsorbent.

B brmtivilirriking o :

Not proven tachnology. High presaure
oparaiion. High cost.

414

carbon cost. High adsorption capacity.

= (i ——— T

Cabon adearber.
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TAELE 6.3.2-14 Observational Method: Radon Adsarption

Espacted Condition

Component Preferred Potential Devlation

E Carbon edaorbar.

inereans pdecrpbion ares by

Tha adrorber {5 working with Low aduorption.
full eflichaney. adding more units or decreade
' the flow blow guparficisl
velocity or reduce the
imoisture in the gas by adding
a drl',l'ar.
miusersljoannaicdritables Ga ) 4135
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TABLE 6.3.2-15 Data Quality Objectives: - Radon Adsﬁrplinn

Lm uf Potaitint Damntmm

m:urarsijoanneicdritatian. Ba 416

Low adecmption, . How will the redon adsert in high
preggura condition?
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TABLE 6.3.2-16 Results of Modified Valua Engineering: Plant Feed System

| Mechanicat relinbility.
Eose of cperation.
Cost.

Maintenance,

Largs capacity.

| Adaptable for dust contred.
Varigble spaad avaitability.

miusersljcanreicdritables Ga

Liet Altarmativas l Aduuntngu-sfﬂimduantaue.

Handle wide rarge of particla eize.

rl

Mechanical feader {ecrew commeyorl. Advantagaen:

of cparation. High capacity.
Disahrarmisges:

Particle mze limitetions. Lirniled
conweyitg lergth,

Prumatic Tyetsn. Advantages:

: Machanically rallsble, Low. coet. L
capacity. Saaled syvtem,
Dmadvaniages:

High rnaintsnance. Lkmited particle

BiZs.

417

Mechanically relialia, Encloged and
sealad. Variable spaed available, Esay

arge

Pretarrad ARernativa

Hydraulically drivet mechanicsl fasder
Tor eoil matorial.

Prevmatia feadar for cement ond Hy
ash. : :
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TABLE 6.3.2-17 Observational Method: Plant Feed System

Expacted Condition

Affact on Dagign .

'Cnrnpnhsnt Prafarred

Tha copacity decreges f.nr Live battem bin discharge

Hydraulically drivan. Conatent sl fesd at selscted

Meachanical faeder for sof capacity. bridging in tha fesd hopper. raaded.

matsral in combination with

pnsumatic. Congtant cement and Fiy ash Tha capacity decreass. Vent filter capactty is low.

Feades for comant and fly ach. | feed at salected capaciny,

‘- useraljoannstodritables . Ba : 418
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TABLE 6.3.2-18 Data Quality Objectives: Plant Feed System

bist of Potentisl Daviationa Data Colaction Activitine

The capacity decraase for bridging in Soe provious table, ' How the mcisture content of solls can
the faad hoppoer. be monitored in matetal preparation?

The capacity of pneumatic Feed San previous table. Hona.
sygtamn decraasy.

. miuasratjosnniodriiablen. Ba S ' T 419
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TABLE 6.3.2-19  Resuits of Modified Value Engineering: Mixing System

Evaluation Critaria

| Mechanlcal reRability.

H Ease of operation.

§ Coet high, moderate, Jaw!.
j Maintananca.

| Variehle epeed option.

m:wsersijoarnsicdritables. G

List Altatnatives

High shear mixar,

Purg mill.

Ribben mixar.

Homoganizator,

Advaniages /Disadvantepa

-

Moderate coet. Eagy to maintain.
Yariable speed option. -
Disadvantagen; ]
Mo centinuous aperation possibla,

Audhemtigas: o

Essy to malntsin. Varsble spasd
option,

s
Lirmitad mixing timw {fixed length).

Adhrairtages:

Machanioslly relisblie. Modersts cost.
Easy to operste, Varisble epesd
option.

Dot st gpion © -

Mot conetructed for soi-lke type
rmaterals.

Advantages:

Machanically reliable. Eaey 1o
meintain. Esay to operata.
Dieadvantages:

Veary short rasidence tima - not
aoceptable aw mixer,

420

Prefarrad Altarmative !

Advamingen:
Mechacically raliabie, Easy to operate,

Machanicelly isliakls. Essy 10 operote.

High shear misxer for priinary mixing. '

Pug'rnHI for wecondary mixing.




TABLE 6.3.2-20 Observational Method: 'Mixing System

Component Prefarred Expectsd Condition
i

Potential Deviation

High £haar mixar for primary
mixing in aerizs with gug mill
for secondary modng.

The primary mindng is in the
titte tolerance for praper mix,

Tha product is too dry.

Tha produst is tes maist.

m:\u“rn\i:;nmuwntdﬂu.sa _ 421

00394

Frobability for Qocurrence Atact on I}aaiﬁn

Provide water aupply into
primaty ixar.

Non {additien of fy ash
naadod].
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TABLE 6.3.2-21 Data Quality Objectives: Mixing Systam

| List of Potential Devietiona

i Tha product is 100 dry.

Specific Quastions to ba Anawsrad

Geagign

How to dewater the reffinats {gource of
the watar for the mix} to hold the
widater content constant?

The product is oo moiet.

422

m:'ﬁ.ﬁarﬂiﬁnmn\udﬂtdﬂﬁ.ﬁa




TABLE 6.3.3-1

Evaluation Criteria

Minimization of residust wants.

State of development of technalagy.
mpact of ayatam faifurs. .
Additional 'irutrnunt IB[I.IEI'BI'I:IBI‘ITB.

| Frasdbility in accepting feed with
| warisbla chemistry.

Asquiremente for physleal pratreatment
of waetn.

| Machanicat avaiability.

| Maintainabiity.

. Ratative product quality.

Ease of cporation.

Energy canasrvation.
Abdlity te aceopt other waates.

H Cost.

Fososll fuel-heated ceramic meltars,

030994

Results of Modified Value Engineering fur Melter Technology

' Lint Alternatives Advantages/Disadvaniages Prafarrad ARlernativa ] '

Adventisges:
Minimization of residual waste, State
of developmant of technology. Impact
of systern failure, No additonat _
treatrment reoquAremants. Fleiibilicy in
accepting faed with vartable chemistry.-
Maintainabllity. Relative product

" quality. Faas of aperation. Energy
conesrvation. Abilty to accapt ather
whastex. Very low coel reladve (o PAT
and JHCM,
Disadvambegas
No requiramants for physica
pratmatmant of waste. Larger off-gas
flow parosived as more difficult to trest
relative (0 PAT and JHCM.

Fosel fusl-heated cararmc msiars
{racommecd FATs ae hackup to
FEHCM, but naed more information}.

m:\usnrn\imnn\uﬂrﬁa‘hlu&.ﬂh

423
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TABLE 6.3.3-1  Results of Modified Value Enginaering for Meiter Technology (Continued)

Aduan!agaa.?ﬂisaﬂuamm

Evstuation Grtora_

Plasrmn are tarch devicas, . Auchyawrtngen :
Minimization of residusl waate. State
of developmant af tachrology. Impact
of ayetarn failure, Additional treatment
raquiraments, Feulbility in gooepting |
faed with variabla chamistry.
Raruiramaenta for phyvical pratreatonent
of wasts, Relative product quslity.
Eae= of cporation. Ability to accept
other wastes. Smaler off-gas flow
parceived a¢ lews difficult to freat
ralativa to FRHCM,

Dssdventegos: -

Mo meohanical evaileblity. Neo
mamtmnabikty. No erergy
conservation. Vary high coat relative
to FFHCM | + 50%), Very high ploemas
tompesaturs could asuse increaand
volatilization of hesvy maetale and
AESMa, :

m:iusersjoanneiodritables Bh 424



TABLE 6.3.31

miugersjoannsicdritables Gb

Liat Ahlarnatives

Joula-hested ceramie malters.

AdvantagesDisadvantagae Prefarrad Altamsthve I

030994

Results of Modified Value Engineering for Melter Technology (Continued)

Advarniagas:

Ramquiraments for physicel pratraatmeant
of waste, Machanical availability.
Maintainability. Smaler off-gas flow
percaivad as lass difficult to treat
ralative to FFHCM.

Dieadvantagas: -

Ko mirimization of restdual waste.
Srata of devalopment of technology.
Additipoal trastment requirameante. Mo,
flaudbility in aaoepting fesd with
varisbte chemintry. Relative product
quality. Enss of operation. Energy
conservallon. Abllity to acscept othar
waites. Very high cost relative to
FRHCM { + E0%); Meft immiscility
problams related tz the uss of sodiuvm
bared sdditivae Hkely to causs product
from JHCM traatment of WSS wastex
to Fall TCLP, . '

425



TABLE 6.3.3-2

Compohent Prafarred

. Foggil fuel-heatad coramde
© B meltars.

Size reduction reguired ta
mitwee 1 mm. [nomins].

Less size raduction required,

More size reduction redquirsd,

uch lees size reducticn
rejuirad,

Potantial Caviatian

030904

Observational Method for the Evaluation of Melter Technology

ty for Occurrenca

Modarate

Yary ﬂuw

Very Low

Nona. Gan reduca intamh:v.
of crushing/grinding roquired
{w.., adjuet grinders tc largar

particle size aa undereizel,

currant design will etill work.

Nons, Caninoresss intansity . |
of tha 1am of the arushing/ '

' , grinding cirouita (e.g.. adjust

griredatn e smadlar particls
aize as undarsize), curretd
dowgn will still work.

WRnor. Could slimingte
grireder and use an impect mill
or other device that can
produce a finaly crushad, but
not finaly greund, matariel.

m:uneraijoannalcdritables. S

426



TABLE 6.3.3-2

Compotiand Praferred

Expactad Condition

Drying of wastes required to

22% zollds [normina),

Patential Dawvigtion

Lege drying requirad.

Mora drying reguired.

Qag294

Probability far Occurrancs

Moderate

Extrarnely Low

Dﬁservatiunal Method for the Evaluation of Meiter Technology (Continued)

Minimal. Mealtar system will -
Ikely be able 1o handle a
mors moist feed materisl with
minimal feed contmetion
changes, but storage sirouite
might have ta be redeqigred
te accommodate motshure
{.g.. stickinessa of sludgs -
wiould ceuans chirmping and
poessibly cemantation of
raffinata i allos and, )
tharafore, other gtorags such
a% anothar coversd pits, might
be used]. If vary wat
ratfinats (say 27% solide] in
ueed, tanka for ptorage and
pumping aquipmant tn
tranefar the metarist to the
meltar would ba reguired. i
s option is ckosan, ather
impaats to the vitificeten
circult would ocour (mattar
gizing, storage and Mending,
fanding, and off-gas trestmary
cirauits).

Nons. Matorist is alrandy.
aseumad to ba "bone dry”.

m:usarijornneiodiitables. B

Enargy raquirsmanta other
than £.0x10% 1z §.0x10°
Biufion.

Higher stietgy requirsmeants.

Lovvar enargy raquirsments.

427

Vary Law

Nons. Incroars fusl ami ar
input to malters,

tore. Dacrosse fuel and air

Affect on Dasign



TABLE 6.3.3-3

List of Potential Devistiona
Lesn wize reduction requirad,
Mare sizoe raduction reguinred.
Much leeg g2 reduction reguired.
Lees dryimg raguirad. :
Mare drying required.
Highar snergy roquirements.
Lower anergy reguirarmants.

|
|
|
|
| I——

m:lsorsljoannsicdritables. b

. Poiential Deviations Affacting Design

Intaneity of size reduction required.

&nténuitn.r of drying 'rnép.ﬂrod.

Enmrgy requiraments.

Q30334

Data Quality Objectives for Meltar Technology

SGpaciflc Guastiorm to be Answeara

What is the techrical, eptimal, and
coat-effective size radyction revgulred
for melting?

What ia tha tachrioal, optimet, and cost
affschva meisture content reguired for
malting!

What is the snergy requirement
window for imatment of WSS wastes
with en FFHZM? S

428 -

Data Cobaction Acthities
Conduct further testing- preferably
angireenng and pilot-scale testing
with tha melter marphology oelacted
to determine sizing requirsmrsnts,
trade-oite with ragact to threughput
and moftar gize amx pratraatment :
requiremenia,

Conduct further testing- prafurnhlv"
anginosring- and pilot-acels tasting

with the melter rorphalogy aslscted

to determine wZing requiremants.
trade-offs with reapact 1o
throughputimeiter aize &nd
pratrantment requiramante.

Conduct engineerning- and pilot-soals
toxting with the weiter rnorpholegy
solected to datarmite anargy

mcdramants,




TABLE 6.3.3-4

_.. e e ———— - n e — i = e———e e

| Producs glase that pasess TCLP,

| Produces melt and glags with miacible

i phaces. .
Producas melt in heceesary visaomty
ranges.
Praducee molt in necessary
tarnparature rangos. .
Minimdzee rasidusl waste.

H Cost.

m:usarsljoennaicdritables Gb

Ko sdditives used;: raffinate and
aciliclay mix whl be used.

Crushed limefwasts glars
(simglefmonetandard glaes forming
additives).

Sodiur; Bthium, + borate, glass sand,

high quality slumine {complsxhigh
quatityfstanderd glase forming
additivesal.

Q30984

Pubrantages:

Minimizes final waste tonnage, volome,
and resicunl wagis; no pdditivea to be
defivarad, praparsd, gtored, and mixed;
no sulfate migcibility problems; [ow
sost- do not heve 1o purchaes
additivae. '
Dienthwamnirges:

Hone.

Advanteges:

Readily avallatds; inaxpansgive; no
suffate inmiscibility problem.

i aechvimavtn gpars -

Incransss final waats tonnaga and
volume. o

Ady .
Mona. .
Diaadvarniages:
Craatas signthcant sulfats immiscibdity
problem thet could covse waste form
to 1ail TCLP; inarsawex final tonnage
avd volume of waete form; high coat.

429

Results of Modified Value Engineering for Additives and Waste Mixtures

Praforred Altarnative

and clay with raffinate.

No additives and reagents - blend sail
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TABLE 6.3.3-5°  Observational Method for the Evaluation of Additives and Wastﬁ Mixtures -

Compohent Prafarred : Expected Condition Potential Deviation Probability for Occurrence
Mo addiives and reagants, Adeguate raffinate to blend Ineufficiant raffinate. ' Moderate
use mix of raffinata and with seilfclay.
goil felay.
Adaquate qailfclay to Blend Insufficiant goilfclay. T Low
with raffinets. : '
mw

mciuserstjoannsicdritebles.Gb ' 430

Changa ratle of raffinaty to
soilfclay OR uge dmpte
additiva such g5 crushed lims
ae an additional fhix.

Changa raiio of raffinate fo
soilfolay R use othar gits
scily, soil trom off-qite, ar
wasta glags for slica and
SUATHNG SOifGa.




030994

TABLE 6.3.3-6 Data Quality Obisctives for Additives and Waste Mixtures

- — _=
Date Collecticn Activities

Specific Questions to ke Answered

Conguct further banch-scals crucible
malt teste and further tast the bends
during engineeting- and pilot-ecals
Lesting. :

Determine nccoplable ratiae of raflinate
o goil/clay blunds that will producs &
malt with the required metting
characieristica and a final glass with
the reguired atability pessss TCLP).
M

miusnreijoanneicdritables 88 . o o . 431
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TABLE 6.3.3-7 Results of Modified Value Engineering for Material Preparation

Evaluslen Criteria
Produces & contigtant fweight and
moigiural feed for the mefter,
Produces a material that la aay fe
harvdis.

‘N Produces a matarisl thet is aasy to
i blend.

Coel.

m:ugergijoannstedritablen. Bb

List Altarnatives

|

_AdvantagesMisadvantages

Thoroughly dry and reduce particle iz
of waste materiafa.

Mo preparatian - feed wogten aa
raceived (reflinats]l or with minkmal
wcraaning (sonsl.

Advantages:
doas not couss large quantity of

af confidance is added 1o vitrification
process as commarcial glass induetry
waas dry ard fina partisutets matetiale
tor maer feod; equiament requirsd is
commonplace and essy to aperate;
conaervan ansrgy; low zaat.

D dvasntages:

Labor Intanslve; more unlt proosssea,

Advantages: ]

Fawar unit preceases; lass (abor -

intensive.

Diandvantages:

Vary diffouit to control quality amd

mixfura of waste metarisls a8 Foed to

rnaftars; ciay would be imposaibls to

fead; no wxisting analogous procea in
related induetry; larga quantity of
suparheated steam woutd be
ganarated; energy intansive; high

432 |

ﬂunaistan.t foed matarial; easy to blend;

superheatsd stoam during miting: level

Dry and reduce particle size of waste
matarials.
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TABLE 6.3.3-8 ﬂbsewaﬁonal Method for the Fvaluation of Material Preparation

Thorcughly dry and reduos
| particle piza of wasis
matarals.

m:mm\in&mu\aﬂﬂtnﬁlns.ﬁb

Carnpanent Preforred

Expected Condltion

! Potentind Deviation

| Prabability for Oocourrence

Rafinate and gollfclay
avallahla for traatmant at
= 20% molsture.

Waste motzrat, as delrverad o
vipdfication facility, ie sasy 1o
_eoraminuta.

Raffinale dewatered to <80%
golde or aoilfolay deliversd to
vitrification facility at < 80%
aolids.

Wasts miaterial is beos friabla
than expacted.’

433

Maderate (ratfinata)

Low Isollfclay]

- Lo

.extend oparating parigd of

Affsct on Ceaign

Brying squipment can handla
goma vanebility (n meisturs
contant; it molature excesds
equiprent capacity AE
gesigned, wa would need To
increacs gapecity of dryere or
reduce throughput and extend
aparating parigd,

Cormminution squipment can.
hamdla vome veriability in
friabibty; if metadsl is
significantly [4ae fiable than
anticipatad, the sddition of
othor atajsd comminnion
aquipmant may bs necaseary
of reduce the throughput and

quiprmeant.

coRftion e
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TABLE 6.3.3-9  Data Quality Objectives for Matsrial Preparation Circuits

- Liel of Potantial Daviations
Scilfolay s > 20% molaturs as
" racelivad at vitrification Facility.
| Baffinate s >320% moisture av
i received at vitrification Facibty.
| Soilfelay ard dewstarsd raffinate is
i lege frisble than expacted.

mAusarsijoannaicdriteizng. Eb

Potential Devisticrs Affacting Design

RaHinata s dewaterad to < 80%
gohida.

Soil/clay, me racuiwd.and dﬁud. ervd
dewataragt and driad raffinate is lase
Erighila than axpactad.

e rrre———

Specific Qusstions to bs Answeared

What ie the actual range of solids
cottant that can be achigved through
physical dewataring of tha raffinate?

What |z tha Irishility of the weste
matenals at varioua appropriate stagos’
of dryhean?

434 .

Conducl snginsenng- or pilot-testing
of dewatering eysteme proposed. to
datarmina dawstaning affactiveneaas.
Conduct sngineenng- of pikat-taating
of drytng equipment propoesd to
detarmine range of drying powaibls,

Conduct bench-scale tewting of tha
friablity of the wasts matariale ot
various stages of dryneas. :




TABLE 6.3.3-10 Results of Modified Value Engineering for Product Discharge Circuits

Evaluation Criteria

Snfety and aass af handling produat.
| Exmesrbation of potential immiecibility
ar cryetallizetion problemsa.

Minimizes numbar of unit proceaess.
Enargy sfficienoy.

Cont.

mt‘v.um'hjuam\c&ﬁ“biu.ﬁh

Liet Alternaiives
[Macharge maltan glaae to a quanch

raparvolr arkd generots a granuisc or
"fritted” product.

Shaps, fommn, or cehtainanze product,

o30e24

[ sdvememtibamages | eotersd serie |

Advairiages:

easier 1o hande; aknilar tc earth
materiale and can ba handled and
placed ke soil; “freezes” rmalt
minmizitng erystallization and formation
atd exeolstion of immiacible phagea
shauld they exiet; simple process with
few unit procassas; annealing heat and
starape unnacessary; energy sfficient;
fow cost. .

Disadvantages:

None.

Advemages:

Containorized product woulkd provida
anothar lavel of protection of the
produat from the stsranment (hot
necessary 8% contaminants ara
adequately destroyed or inimobilized in
the giase and the glass will ba placed in
tha Jhapoeal oell or buried].
rinsdvantages: .

Product Ekely 1o ba lass physically
stabls in the apvirorment and could
exploda dua to stroes seliafl; sxtra unit
processan regered; specisllzed
hantling aquipment racudrad; less

enargy wffcient higher coxt.

435

Product is sool and thatefare safer and -

Frittad product.




03034

TABLE 6.3. 3-1-1' Observational Method for the Evaluatibn of Product Discharge Circuits

Provabiy for Oceurance |+ AMact on Devign

Expactad Condition

. Fritted Produet. Froduct will b= & fina to coprsm | Grain size may ba significantly Levs ) H-ma; Incresse ooaking watar

arainad angutar matariat. larger than anticipatad., ) wvolutr, decreass cooling -
watar temparature, decressa

maltar Fow rate.

Grain size may be significantly Lowr _ Nope. Decrasss cooling
amuller than anticipated. L ' weatar volumne, Inoreana

' cooling watar tamparaturs,
incroase mofter flow rate,

Product hay eufficiant strangth | Strengthe are significantly iviodarate May regquire chengss in the
to eroure phyeicel atability of Towar than expacted. h mathod of waate placemsnt
the dieposat wasts, and compaction,

Strengtha are aignificanty Muderate Mone.

highet thars axpacted, )

rwesrsjoannaledritstiles. 6h 436
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TABLE 6.3.3-1 2 Data Quality Objectives for Product Bischa_rge Circuits -

Grain arza may be significantly largss
f than anticipated,

Girain giza may ba significanthy ymefer

then anticipatad.

froduct etrangths aro eignificanty
H lowrer than axpacted.

Produat strengtha are significantly
| higher than wpacted.

mwsersjoannatodritablies. 6h

Product strengthe =ra signlficanty
lowwar than anticipatad.

YWhat are ths physical charactenstics of

. tha fritted product [(neluding

compreasive etrengthl.

437

Conduct baneh-, enginaarkag-, and
pilot-gcela tasling progresrs to produce
vitriftsd product and then tesl that
product to detaradne the physical
characteristics of tha fritted praduct.
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TABLE 6.3.3-13 HResults of Modified Value Engineering for Off-Gas Treatment Technology

Evaluation Critaria

- Comro! afficienay for volatle metals
13G.5).

| Control efficiancy for particies prier to
| HEPA flitere {30.0).

| Mochanical availahifity of the syatam
|26.5).

Ganaral safoty (28.5)..

. _ Contral stficiency for moroury {256,

Residust warte produced (24.01.

Low pressure drop venturiftandemn

nozzle serubber (THS)

Low pressurs drop venturilcollislon
scrubbar (COLE).

Low Pressure Brop Vemturl/Cantsituwgel
Sorubbar Vet Electroatatic Pracipitator
ICENSANESPY -

tow preasurs drop ventunfforizing wet
acrubbor {PAS).

Quanch ezrubberfspray drysrfdey
wnturi.hauhn_usn BomVAal.

Low prossure drop venturifpackad bed
wrubber (PBS).

AdvantagesDisadvantagee

Advartages:

Controt afficiency of particiea and acid
gasas, state af technology, general
safety.

Advanisge: ’

Control effivioncy of particlas apd sold
gasos, state of techrology, genersl
safoly.

Advaninges: .

Comtrol afficiency of particlen,

Advantngpas:
Control efficlancy of particlas and
oparabylity of syetam.

Advarteges:

Controt afficiency for volatile matals
" and particles, mininal residusl wasts

produced.

At eyt
Control efficiency for acid (ases and

Tha fiva siternatives appasr to be '
acceptable for our mpplication. The
Cruench Scrubbar/Spray Dryer/Ory
VanturiBaghoues syctem wae chosan
#a incramontally superior ta tha others
bacauss of acid gas cortref and tha
amount of residual waste producad.
Tha Tandsm Norrte snd Collisicn
Saruhber and tha lonizing Wei
Sershbar alas could be used very
avcossefully in this applcetion.

m:wweratjoannsiodritablss Gk

particlas, state of technology.

438
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TABLE 6.3.3-13 Results of Modified Value Engineering for Off-Gas Treatmant Technology {Continued)

Evaluation Criteria

| Control mffcisney for volatile matals
l 120.5).

I:urrtrd efficiancy for acld gasses

Liwt Alternatives

Low preapura drop venturftandem
nozzle acrubber [THS)

.Spra'.r dwar}f:d:-rk: filter (SDJFF).

Achymuringpen:
Comtrol sfficlancy of particles and acid

gacee, state of tachnology, general
safaty.

Adventages/Tisadvanages . Freferred Altarnative :

Tha five alternatives appear to be -
sccoptakle for our application. Ths
Quench SarubberSpray DryarfDry
Vantur/Baghouss gyetem was chosan
ag incrermantally supedor 1o the othars
becouss of axld ga controf and the
wmount of rasidus] waete produesd.
The Tandem Nozzle and Collisinn
Sarubbar amd the lonizing Wet
Scrubber alwe coutd ba usad vary
euceeapfully In thie mopfication.

Auchvmbriigpes :
[(21.00. Stata of technology.
Disadvantages :
General wafaty.
| Opdrsbility of system {21.01. Spray-dryerfelectrostatic praciitator Dinadvarteges:
ISTvESFI. -State of techrology.
Easn of adding NO, control 18,8}, Spray deyarhaghoussfiow preseure Aadvimrtageas:

drop vantur 1SDIBILPY),

Sprey dryethaghouse/high pressure

Controd sfficiancy for particlas and acid
gasas, atats of technofogy.
Dinathraringos:: )

Machspicsl svsilabifty, operability,.
saea of mdding NOy control.

Etats of tachnofogy $13). Adhrityiages:

deop vanturi (SD/B/HPV]. Control efficiancy for particies and aoid
pases, state of technology. '
DY bk wmrstor g |
Machanical muakablity of system,

Low groesure drap wanturifwat Achrmirtugem

eloctrostatic pracitatorfiow pressura Control officlancy for particlas.,

drop venturifonizing wet sorubber Crimssdvantages:

WESFIWS;. Operabiity, state of technology.

masrajoannaicdritablos. b 439



TABLE 6.3.3-13 Results of Modified Value Engineering for Off-Gas Treatme

Evaluation Crteria

Contrgd gfficiancy for volatda metala
(3051

[

Low praesurs drop venturiftandem
rozzla acrubbar ITHS)

Alr ar spray coabngfdry
acrubbarfoystonefelectroctatic
pracipitatorffabris filter {DSACIESPFFY.

031194

' Advantages/Disadveniagea

Advaiages:
Control afficisncy of particlea snd acid
gaseg, state of tachrology, general

cafaty.

Advaninges:
Control of volatie mutels,
Diasdvaimiages:

it Technology {Continued)

Profarrad Altarmatioe

- Tha five altermnatives sppear 1o ba-

accaptable for our epplication. The
Quanch ScruhbaciSpray OrparDry
Veanturi/Baghouse syetemn wan choasan
a5 inerementally supador to the others
bacaree of acid gas control and the
amount of regidusl wasts produced,
The Tandem Nozzle snd Collision
Sorvbbat ard the lonizing Vat
Scrubber also coukd be umed very
sucosasfully in thiv application.

m:usarsyjoanneicdritebtes Gl

Submerged bodfpacked towar {SEFT).

Geonersl safaty, wtate of tachnology.

Advaniages:

-1 Mechanical avallabilliy.




TABLE 6.3.3-14 QOhservational Method for the Evaluation of Off-Gas Treatment Systems

Quench scrubberivpray
dryerfidry venturifbaghauga
H (SD/DVIEBI. :

Carry-throtigh from the meltar
ta tha off-gas syetem e 5%
of fasd rate.

Off-gaa tarmperature is
1500°C and the flow is
14,300 ACFM.

Aotual chemicel compoaition
of wagte feed matedal s
gimilar te that axpacted from
garmphng results and
antcipated wasts blending
Jratioa.

Recuparator supplied by the
muelter vardor will ba adaquate
and will mat have phigging
problems dus to deposition.

Exceas sir rata for tha meitar i
20%.

oat1a4

Patantial Daviation
Carry-through may ba as high
as A%,

Off-gae temparature and flow
wary with time.

Contaminant cencantrations
are higher.

Cantaminant concantrations
ara lowar,

Plugging of the recuparator ia
aNIeRRTVE, :

Excess sir fate ie ag Inw e
5%, .

Probability for Occurmance

Low to Modserala

Low to Moderate
an-tu Modamta
Low to Moderate

Moderate

Modoreta to High

Higher emmunt of particulate
in the waate atream te be
tragtad. The amaunt of solida
racyeled by the firgt enshbar
will incroane.

Veriationa in flow rate will be
rnimizad by adding clean

“make-p” ar.

Highar cancentritiong, af
volatle metalx will incrests -
ot of unrscyclable -
dudps. Highar actd gaases
will Incraass smount of
raagents naeded for
nautralization. Lowear
concantrations will ravarse
thia.

If the reduperator plugs, &
nan-fouling fuench serubber
will nead to be-used. The
ioss of the recuperator wold
result in some loan of Anergy
tor the mealtarfeff-pas system.

Excowa arr vacirction would
redurca tha off-gas volume
and the amount of NG,
generated. Tha NO,, eontrol
sguipment may betomms
uracasaary and the off-gas
traahmsit squapment could be
downaizad.

mluserdjoannsticdriinbias 6
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TABLE 6.3.3-14 Observational Method for the Evaluation of Off-Gas Treatment Systems {Continved}

Radorn (a controfed in the
matsfial proparation dirouite.

VWarste from primary aerubber
oan bo recycled back to the
mettar

Wiarta From ascandary
ecruhbar connot ba recyched
back to the matter

Fotentiat Omdation

Probghility for Oecyrrenca

Radon carnnaot ba cuntmllnd. In
tha matenial praparation
el reuits.

Prirmawry acrubbar ﬁam cannot
ba recyghd.

Ssacondary sorubber wasta can
ba racyciad.

Low

If radon cannot ba controled

i realduals from tha primary

Affact on Design

in the faed preparation cirouwt,
contral wouid be needed in
the off-gas stresmn. The fape
volume of gas mokes the
urudl radon corrol attamative
of sctivated carbon guite
captly and unfanalbls,

sttubbar ¢annt be racyoled,
thera woutd be an increass in
the amourt off-gaa traastmant
ayninm warts moguirng
furthes tromtyeent.

The currant desn assunras
thet aecondary acrubbar
wasie cannot be recycled, I
residuals from the pecondary
‘sersbbar ean e recyefed, the
ot-gag aysten would not
produce any waate requsing
furthar treatment.

m:lusersijuannetctitebles. 8
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TABLE 6.3.3-15 Data Quality Objectives for Off-Gas Treatment Circuits

Ligt of Potential Deviations

| 3%,

OfF-gas tomgperaturas and flow may
| wary with tima.

| Actusl chemical composition of waats
| fand mutarist Is similar to that
sxpected from eampling roaults and
anticipated waits blending ratiow.

Plugging of the recuparatot ik
axcoawve,

Excexs mr roto in a& lew as 5%.

| Radon cannot ba c-ur.nmllud in tha,
material praparation girowite,

Primary serubber wadte canaot ba
rocyeted.

Secondary sorubber wasts can be
racyclad.

m:\lm\jqunna\ﬂdﬂﬂhlu.ﬁh

| Parteulate cArryewar may be ag high ae

Exteman ®ir rate i¢ 20 low s 5%.

material preperation cirouite.

Potantial Devistions Affacting Design,

Farticulate camyover mey bo as high a8
3%.

Off-gas temperatures and ﬂmﬁf may
vary with u’ma_,

Aotusl chemical composition of wagte
feod materisd ie similar to that expected
frant aamphng resulte and anticipated
waite BHending ration.

Plugging of the meuperator is
sxoeswsve,

Radon sannot be controMed in the -

Primary scrubber wasts cannet be
rocyciad,

Secondary scrubber wagte can bs
racycled.

. What oro the upm"n'linnaF ranges of
tempearature and off-gae flowe that are

W the recuparator pravided by the

up hn

specific Questions to be Anewered

WWhat iw the smount of particulats
garmyover from the mealter 1o the off-gas
atraam?

likaty duning treatment?

What will ba the mixing ratios of querry
and raffinate weeta?

matter vendor heva probisms with -
plugging?

What will tha operational exeean ak
rate of the melter? :

Wl radan control be pyeslbla in the
materia preparation circaite?

Can primary scrubibar wasts be
recycied to the melter?

Can sacordary sorubber wasts be
recycled to the matter without aouaing
valatils swetals concentrations to buikd-

Cata Celisction Acthdtes

Corduot further banch-soale tegting 1o

determine warta biending ratios,
mplting termparaturas, and othar
factars influancing meltar operation.
Then conduct irmtsgrated melter and
off-gas erginenting and plot-acala
teating programs to ankwar thass
questiona regarding off-gas treabment
clroults. :
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TABLE 6.3.3-16 Additives Used and Residual Waste Generated for Wet and Dry Off-Gas Treatment Systems

Warte Faod Input Acid Gas Reagent Unrecycied Material
Siraam : (b} libs/hr}
: LUnrecytlables .
e ——

128 tone/d Caga 1! : High

125 tons/d
Case |

125 tonerd
Cone II'®

18O Tm:h‘l

: {a} Weighted sverage concantrations of congtituent in quarry eoila sivd raffinats sludga.

ik} Highest raffinats ahidgs plt averags with average quarmy waate concantrations.

{e} Highewst sverage conoentrations plus one standard dwnﬂon from the raffinate it and the hrqhoﬂt avara]a QUATTY cmmrsﬂuns.
{1 Al weighta are dry wmqhtu

*

m:\usarsjoannetodritablos. Bb . . ' 444
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TABLE 5.3.4-1 Size Reduction Material [dentification

Reduction Reguiramants

Matatint Type
T

GROUP 1 — FRIAPLE ASBESTOS-CONTAINING MATERIAL (ACK)

Mo raduction iz reguired.
&M materal to be handled ae spacifisd in Werk Package 25%, Technical

Specification Section :‘._!2055 and X063,

FAaar, wal, ceiling, window,

Equipment mastca. .
Dry wall eompounde [eamples ne ACM detected:.
Flgor lavaling eornpounda, ynderlayments.

Ftoor Hle, lab aguipmant ACM ropa.

Pip= jeints, pipe ingulation.

Tank ingulstion, bricks (ACM).

HVAC insulation. '

AN MADE MINERAL FIRER MATERIAL

Fibargiess inguletian,
Reckwool ingulation.
Equipmant filtwrs.
Acoustical ceiling thes.
Acoustiosl well Iiles.

meusarEjoannesiodssbles, 8b ' 445




TABLE &.3.4-1 Size Reduction Material ldentification {Contined)

" 30954

Reduction Requiramante

i Engine blocks.
Air handfing.
Exhaust fang.
Lathas. .
Coring agiprasnt,
Blending veezale.
Other almilar type oquipmont.

EQUIPMENT YWTH SHEET METAL SURFACES

N Care, mucke, locomotiva,
i Lab and process squipmert,
i Homdts ahd vante.
Boilor,
Dy (ransformuers.
MCC and power panele.
Durt collection. '
Roacter and reduction furrmeces.
Qthar aivllar type squipment.

Place intact. .

Ramcwe afl projectiona and coverings that might hinder liter filling of void spaces.
Ak matensl to ba hendlad, sortad and eiored a5 specified in Work Package 265,
Technical Spacification Seovion 02056,

GROUP 3 — STAINLESS STEEL

| Tanka. Equipment struaturs! members. Fipe, Sheeting.

Sea removal proceduras for groups 2, 4, 12, and 13 et applicabls,

| GROUR 4 — FIPES

Pip= loss than 12 in. in outsida dismater with fittings, valver, and appurtenances
 intaot. . .
§ Fipe graatar than 12 in. in outeide digmeter with fittings, valvaa, sand
| apburi=nances ramevad.
Product process pipa.

£ H langthe.

A ft largche and splt in half,

8 t lengthe st in ral-off boxes.
B #t langthe (12 in. 0.0 larger split in half, 12 in. Q.0 amekar 20 f1 langthe).

s\uasreljoanneicdritablea. 6k



TABLE 6.3.4-1

GROUP & — MISCELLANEOUS METALS

030994

- Size Reduction Material Identification (Continuad)

Fipa fittinga, wvalves and ahort curved pipe. Bolts and nuts. Cestings. Electrical
connactors, light fixturar ond ballaats. Smal pieces of equiprmant. Sag rode and
reinforcing steel. Fence poetsfiencing.

Sort tamoved projections and place in appropriate material groups 1-14.

{ GROUP & — NON-METAL DEBRIS

Plastic,
Glagw, -
Papar producta.
Floor scrapings.
N Ganeral trash,
i Collected debriz ﬂ"llﬂ.ﬂﬂulﬂﬂl‘lnﬂ:l
{ Houseclaaning HEPA vaouum dust.

Flaca in.rol-off boxag.
Crueh compogita rmaterial to minimiza vmdu

"Doubla Bag and label bags "Radiogoiive Material.”

Place tn roll-off boxes and label ax "Sagged Material.”

| GROUP 7 — SHEET METAL

Motal doxks and file cabinets. Supply closats and lookera, Ductwork and contral
" boxan. Man-doors.

Flattan all aquipment mads primarty of sheet mestsl.
Size flotton ahaat metal in 3 it x 8 ft pisces.,

GROUP B — PAC CONTAMINATED MATERIAL

Equipment. Concrete. Fipe. Migceilanavus contamvinatsd material.

Siziryg, rembvel and transportation a6 specified in WP 255, Technical Specification
Section 01742, :

SROUF 9 - SELECT MATERIALS

Oile. Thodum compounds. Yellow coke and grean saft. Maroury.

Place in 55 gallon drums.,

GROUP 10 — NONFRIABLE ACM

Slicing sheste. Migcallansous nonfrigble ACM. Shialding sheating. Partitions,

Band in 4 ft bundias and stack on dunnaga.

GROUF 11 — ACM

Built-up reafing with concrete n:'rqf dacking llightweight concrets).

Sizing, removal and transportation as speclfied |nWF 2EE. Tochrir:d Speaification
Saction 02083,

n;:\um\hnnnelummblamah
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TABLE 6.3.4-1 Size Reduction Material Identification {Continued)

Material Typs Fludu-::tinn Haqumrnqntn

GROUP 12 — STRUCTURAL STEEL

Colurmng. Beame. Crana rad. Girs. Purdine. Appraximate maximum 30 fi lengths or maximum 5000 1k wmght limit.
- propretione to within 1 1t of stedl shapes.

GROUP 13 — PLATE STEEL

Meral decking. : Plate steal; remove in approximate £ ft x B fr piaces.
| Expanded metal decking. . 378 in. larger to nonghraddutile. '
Towerg. N 318 n. small 1o nhmddnhlu .
} Tanks and vaessls and plate metal. Slding. recfing in 4 uB x4t hundln
H Carrugated stesl aiding and roofing.

GROUP 14 - RUBBLE

{ Suspanded concrote alebs, Cindsrblock. Porcelwin, Masonry. Rubblize concrete with dimenstons graater than 3 ft.

| GROUP 15 — RAILROAD RAILS

Dezonnahle.

GROUP 18 — LARGE WOOD FIECES

Telephone poles, Relroad ties. Wood dacki and chuiq;s. Coat racks. Mandedre | Fatten ali waogd mataial as applicable,
and partitiora. Mscsllanoous wood matatish. ’ Platten chip and or adeh. | :

GROUR 17 — WDOL {SPECIALI

Cooling tewer {Building 413). ' Mulched and lnaded into roll-off boxss.

GROUP 168 — MISCELLANEOUS NON-METALS

Graphits pipe .und shesting. ' Mo reduction is raguived.
Ciatomacecur sarth, : Trash and miscalanpous non-metals.
m:iusersyjoonneicdtitablne. B - 448




' ' | . 030224
TABLE 6.3.4-1  Size Reduction Material ldentification (Continued)

‘ GROUP 19 — METALS (SPECIAL}
|

Auminum. Mo raduction ie requited.
Siding. '
Dack plate.
Structursl shapes,
Laed.
"7 Shiaking.
Eonale weighta,
Drain pna saale, .
Copper. . . Mo raduction is requirad.
Bus bare.
Whrs conductors, conchdt snd matcrs.

Ho reduction is revuired.
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TABLE 8.3.5-1 Material Balance for Dewatering Plant

1. Estimated guantities of reffinats shudges

[ wem | e s | ea | Tew
i—— _____ S \ reprrra—— iy — T ——— =
" Raffinate eludge, dry waight basis, ton ' 4,700 4,700 35,000 15,000 ‘B9,400

i
% -Dmdgu n_p-urmiona:
i
|

Fepd from disdpe to devwatsring plant: 15% sofids/86% watsr
§ Schedule: 16 hr [two B-hr shifts}
Eftective preducten: 14.5 hrid
Oparate dredgw: 5 diwk
- § Annusl operation: 5 mofyr

2. Matertal balanco baved on G55 and VIT plant necds

Fuad rata from dredge 1o Fand rata from dewsatering pant Foad rate from dewataring plant | Feed rute from dawataring plont tc
dewntaring plant, tenfhr {iphl te CSS plant, tph to G35 glant, toh WVIT plant, tph 80% solds/20%
i 16% solida/B5% watar, grout-Kka rmaterial goiklika material ywatar.
i 27% aollde/T 5% water. 38% aolidsfB62% water,
- [y —— : - . i
i Option 1 . 102.8 tph shurry. E7 tph sudge.
| 15.4 tph solids. 15.4 tph solids.
: 87.2 tph water, 41.8 tph water.
Option 2 82 1ph sturry. 36.4 wh sludyga.
! 13.8 tph wolida. 13,8 iph aolida,
' 78.2 tph water, 226 tph walar,
Option 3 40 ph urry. 7.5 1ph mudge.
6 tph solids. & tph sokds.
34 tph water. 1.5 tph vuater,
ey = P i

m:tuurs\imnu\odr‘;mbln.db
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TABLE 6.3.5-2 Functions of the Raffinate Sludge Dewataring Devices

! Processing Equipment

| Matate BEDaArator
[T IE T

Functional Purposs

To apparate the iren and stes] debris from tha sludge.

MNons; tha metal objects will eimply be removed.

To saparate the gvarsized. solid particies from the raffinate slugge by
tumbling and rotafing the sludge in 2 contained cylinder and
nilowing the midding and fine matariate to paes through different
slze soroaning madia and than pimg te storage.

Tha densiy of the glurry can be masaurad. The ovargizad
matetists can be peparatsd and transferred 1o & gioraga
area. Tha takeoff from the screens can be determined
visuslly ard the sizes sofeoted. :

Apitated gIicrags tank
(Dptioneti

The agiteted atorage tank may be resded to buffer aad stabifze the
flow fram the clasaitter. Gun to tha variable pump ratee of the
dredpe, tha fesd rats would be non-unitorm and the progecs
cordroln may not ba maintelned.

Slurry samplea calected at the storaga tank inlet cen be
usad to detamine if the shrry containa toe much oversized
matanoly.

Augerimixer
} {Cptional]

The lusTy Is pumped ta the sbgorimixer. whers the sofide are mixed
and blendad with an initial doss of flocculant (sbout 104 of the
caleulated amount), Banch-scsle ctuckes have determined that the

1 mixing of Hucculants is extremsdy critical and minimizas the amaunt

nondnd for this reaction.

The physicst appaarance nf thu pm—ﬂmﬂaﬂd eclide can
be detenmined at thie atupa.

High-capatity thickenar JHCTE

_The HCT is designed with a spacisl weir for the addition of
floceulam. To maximize the flooculating characterictic of thuss
wofitts, tha remaining Hocculant i fed at this ataga. The uniqua
mator drive and mechaniem of the HCT will help form & denesly
flonowlated shudge with & ehort s#ttling period.

The flopculated solids can be sampled and aetﬂlng time
curves can be plotted.

i Bait prass filtration for C55

H the fzad material specificationa for the TSS plant require a
dewatered sludge, the underflow of tha thickerer (floceulated
solide! ig feud to & balt prees. The water is squeazed cut ae the
elydge ts tmnaported by a halt ovar a serian of pressure rollers.

The filtar cake can be gomptad, and the totsl water content
measured, If the material ie too dry, the praesura on the
rollera can be dnnraanud ‘If too wet, the precsure can ha
imraassd.

. Balt exprogact prass Filter for
1 VIT

{f the faed material spacifications for the VIT plant require a
dewatered studge, the underflow of tha thickenar flecautated
aclidel i tad to a boh sxprassor prese. Tha expressor works on the
same pHncipte as the helt prass, but exerts » greater reller pranure
an the sludge cake, thus producing a dvlar oaka,

Tha filtar cake can be sampled and the fotal watar contant
measursd. I the material is too dry, tha presewsa on the.
rollars can ba decreased. If tog wet, the presaurs can be
mcraased.

mi\userijeannetcdritebiae, 6b
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TABLE 6.3.5-2 Functions of the Raffinate Sludge Dewatering Devices (Continued} -

I Procassing Eouipment
| Radon amigsion cortrol syatem Tha RECS will be designed to take off vapors at the clagsifiar,
H including datectian and

Aedon maasuramants can be taken at aach procass unit
storage tank, snd sugarfmixer. Gaa will be sucked through a duct
H monitaring davices

amd gt the {inal vanting 10 the atmosphare stage.
syvstam through a santral header and pasced over & dealceant and . ' :
then a carbon adrarber, The rador will be collsoted by the carbon

araf ratainad until it deceye. Aftar the aarben is eaxheusted or epent,
it can ba fed to the C55 or VIT freatment plant.

m:huiarn\jmm\oﬂﬂtnﬂus.&b
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TABLE 6.4-1 Sources and \folumes of Mataf_rials to be Removed

. Graval .

L] Concrate
Condreta hamiars
Linar

=  Synthetic
- Bentorite
Fance :
Backil
Pipe

+ HOPE

" e Memsl

Siding and roofimg
Miscsfanecua weructural steol
hitacallaneous aquipmsnt

Qravel

Crainage ytructuras

Drainage pipe

Riproge

WTP & Fondel® Matal siding/rocfing . 19,000 o

Gtrueturel stool Co oM tons
Intevicr partitions fosiling ' ] 6,500 ' e
Fiping . - - ]
(metal) 2,060 I L
) : 2 800 H

ACMPY 1 . B2B . H
{rdacellanesous) : ) : ' 5]1. wi*
Concrete ’ . 250 wd®
Gravel _ 2,700 oy
Limer ’ .
(yntheticl ) 21,000 " wd?
fentonts] : C : 4,800 "
Riprap GOk _ wi*
Backfill ’ : - 1¥,000 . "

milusorvijournsiodritablas 8b . L 453




TABLE 6.4-1 Sources and Volumes of Materials to be Removed {Continued)

030234

e | e Oumtity™ uri
Waete Treatment Planth Matasl #iding 1,400 yd*
Structursl etac! 103 tene
Ceoncrote 3Ea yd*
Gravel 136 yl*
Baaktil 487 - yd®
RoadsfParking'™ Arphait 1,268 it
" Congrate 27 ya?
Greval 4715 yat
Piplng _
{PVE) 320 ¥
imetall 4% i
Culverte [CMP| B7TE [ ]
Hack#ill 8,527 wd*
| Decontamination Pads™ Pad
' (eoncretel 11 .
igravel) 74 vt
Underground pipe TBO I¥
Whacslianscus matsle 4 wd
Site Mizaallaneous Fapeing 2,845 i}
Drainags pipe 2,000 L]
Drainags structurae a0 . ol
Topeoil placemant 15,000 vl

PVE = polyvimd ohlorids
CMFP = corrugatad treisf! pips
HODPE = high-denaity polysthylana

Notas:

Equipment from waste trestment plant and the aite watsr trastment plant ie conaidarad to be decontaminetad and sotvageabla.

lal  Misesllanesous iterms not mantianad are coneidarad to b incidental to the respsctive sauoe.

it Quantities represent order—of-magnitude eatimate, & mors accurate sstmates will bs perforinad prioc to final dasign.

(o] Potentislly contanvinated matarists.

m:‘nuumjﬁmnnhdﬂtuhlu.ﬂb



TABLE 6.5-1

030994

Possibla Breakdown of Subcontracts for Large and Small/Disadvantaged Businesses

Hualth physios techniclane

Pomgible Smsll or Digadventapsd Busineas

Quality control technicians

Ifgtall walle

On-slte laborare

Construction aquipmant decantamiration facility

Cperate aquiptnent decontamination faelliﬂr

Ciear and grub mifinate pit area, construct roade

Construct water detention/rtention bawing

Constraat Axh Pond acll system

Rernove buliding foundation, backiill, axcavate cell foundation

Coratraot constructioh matariale eteging area [CMSA)

Construction sita roads

Surveylng

Caonstruct £S5 pliot plant

Cormiruot Bﬁ'& wasts treatment facity

Construction eite WTF Train §i

Construct facilities for Train 1l

Oparote raffinats pit pumnping facility

3

Oparate WTP Traine | and 1]

Yee

mAusersijosnnatcdritabloc, 8b
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TABLE 6.5-1 Possible Breakdown of Subcontracts for Large and Small/Disdavantaged Businesses {Continued)

| Numbar Activity Posalila Smali or Dissdvanteged Business
[Re——— e e ———— (T — = (o S — i ——— L m— A —
| .
20 Conetruct dispoaal call:

Build Phaea |, Il and Closure : ) : Me

Extavats wasts, dradgs sludge, operate treatmant facllity, place waste In cell. e

Plage cover, :

' Mo

i 21 . | Construot borrow haul rosd : S ' . Yer
i 22 Davelop clay borrow aree : : ) Yaa

23 Operate vlay borrow source Yea

24 Conatruct Ash Pomd eoll swﬁrﬁ : ' . : C You

25 Procass wood jchpping) Yian

26 Extovatniraators Army viciity prnpaﬁu 1,2, erd 3 b}
7. Excavatajreatory Arrny vicindty properties & and & Yeou

8

Excuvatajrestors Busoh Congarvetion Arsa vicinity proporties 3, 4, and 5 You

23 Exéwmmﬂom. Busch Lakes 34, 35, and 36 + Yeu

ao Remove Building 43 N - ¥ou

a Site rociemaron
Cheimicet Plant Yeou
Barraw

az Maintoin effluant diachargs pipadine Yan

' T 33 Decontemination of struatural etee! ' Yoo
Conatruct facility
_ Operate facility

m:wssisioarmeiadritebler. Sk . 456



arclait: D)

TABLE B-1 Cell Farforrﬁance Factors

- Systom .. Eastors To Gonpider
Hydralogy ' _ o . Flnwh:uhma of water and potential contaminents into,

through. aand from the cnll
" Routes o flow/ssopage
- Goochomical influsnces an sespage quality

Etah.itit\,r . . Bohawior of soil and rook when actad on by natral ferows,
inoluding: .
- water runoff (erovicn]
- gravity ideformtion and. slopa atabllity]
- peotogiosl chabge {geomorphologhesd procoRes)
- wind impast {Tamada}

Ernigsiones T o . Radon emiesiohs through:
. -~ povar
= cloan-fill dika
- lsachate calsation draine
- traneport in leachats

. Thearrnal wmigeione:
- affact on cover
- effeat on finar

Biclogy : . Vagatation roating !grawth, decay and topgling!
L] Anirmal in‘lmﬁﬂh
. Phurman intrusion

meisarsijoanneicdritabiess .- 11 457



030334

203-1000 Yr

56-200 ¥r Patiod

Pragipitation

" Surface Runaff

Evapo-
trarapiration

Coyar Drainage

Cuovet Infiltration
Srw through Waste

LCRS Dvainage

Itarn numbers corrsapond with legend of Flpure 8-,

m:'h.u:ﬂrq'ijounm\udﬁtablﬂsa.-i 1 458




030224

TABLE 8-3 Leachate Collection and Deiectinn Svétem Data for Cell No. 2

{Arow 2.78 acras]

Volume iGallonel : :
Frecipitstion

CPA-2 CRA-3 fin.}
Apr-B8 1] 1 K. 25
May-B9 | ece o 28 B.48
Jun-89 226 o} 11 716
Jul-29 o 0 4 3.t8
Aug-§2 o 0 2.25 8.88
Sop-B2 O c t .41
Oct-23 0 0 a8 B§.
Mov-89 240 0 0.4 v
Dec-B9 ' 0 0 03 A4
Jun-90 o o 0.3 2.07
Feh-30 - TeTe o 0.1 1.28
Mar-90 693 fn 0.05 5.18
Apr-ﬂﬂ. 0 4 2.01 B
May-80 520 o 0.01 2,58
Jun-90 275 o t &17
Jul-30 280 0 o 1.2
Aug-90 o o 0 2.41
Sop-20 230 o . 1] B4
Oat-80 o ) o 48
Mov-80 0 o 0 2.07

muaereyjoanneicdritabless. 11 _ 459
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TABLE 8-3  Leachate Collection and Dstection System Data for Cell No. 2
{Continued) .

(Aren 2.78 acres)

Volume {Glore)

T Fracipitation
CPA-2 {n.i

m:usatsijpanneiodritables.- 11 460



Table 11-1
WORK PACKAGE SUMMARY

FITE, CoDoMOUN |

—ACTG- ri}
EONTRACT: 3589 ' '
_ £DA CSD SUMMARY SCHEDULE (1.1)
ATV TESIRTPTION E?EHF%N F’%E_TéEEET S?E:?um 5 I _%%ﬁum WAL JIATITD ?Em

1| CONSTAUCT TRAIN II SWTP 18-0CT-93 30-NOV-35 - AN N N W i1
2| COMST/OPEA €55 PILOT PLANT 2-JAN-04 2-DEC-99 NN N N N N 2
3| BORROM AREA DEVELOPMENT 30-MAY-34  B-NDVY-04 3|
4| DRAINAGE CONTROL 1-JUN-84 15-AUG-95 ~ 4
5| BOARDM AAEA HAUL ROAQ 20-JUN-84 14-SEP-94 5
5| FOUNDATION REMDVAL 2B-JUN-94 31-0CT-95° N ) €
7} CANTAMINATED SDIt. FEMDVAL 28~-JN-94  9-NOV-93 U O N N N N W W W 7

CONSTRUCT £MSA {~JUL-D4 PE-MAY-95 _:“l("{.“l 8
o] PAFEINATE PLT REMEDIAL ACTION S-RL-94 21-AUG-99 ( | SRR | \_ \I\ Y \I oy I\ oW | )
10| WASTE PROCESSING 26-AUB-95 12-pEC-09 | RSN \r\ S \I AN ;\ s 10
11| CONSTRUCT AND DPERATE CSS PLANT 15-NDV-95 2-QEC-99 | |- l_-l | RN \,i\ AN \i S S8 S 11
12| DISPDSAL CELL REMEDIAL ACTION t3-MAR-56 s-iun-u_o i [ S N N N N N . | }12
13} BUSCH PROPERTIES 82, B4, BS 25-JAN-36 23-APR-98 ! ' 13
14| ARMY PROPERTIES A1, A2, A3 26-UN-58 10-AUG-S8 | | 14
15] BUSCH LAKES 33, 34, 35 26-FEB-99 6-DCT-90 i X 1
16| DI5POSAL OF LIG WST @ DAK RIDGE A0-MAY-90 13-DEC-99 | | 16
17] ARMY. PROPEATIES 5, 8 25-Jn-99 14-007-99 | i ) E— 17
18| SITE RESTORATION T-JUN-00 20-MAY-03 H 18|

’ 1
15— . 1 s 1 313




Table 11-2

Remedial Deslgn and Remedial Action
Dm For Review

" Site Operable Unit
RD/RA - | '

P= Primary 1 Estimsied data
E= Becondary  For Buluakital
Proposal of Deatines for AD Work Plan . OCTHR
P FRemwdial Design Work Fian (CDR) (DRAFT) MAR 84
DHsign Sohedulne ’ MAH 94
Cutalled Desoription of Dealgn Acthvites MAR f4
Deadllinea for “P* Doguments MAR B
Turgel Duiss for "B Doouments MAR B4
PraDasign : : -
Flsld Samplng Plan
Trantability Studiss
Dngign GAFRP
Congtrugtion Quaity Condral Plan
€55 pilat-scale Final deslgn Submitial oCT el
Foundation and S0l Removal 10% et atitation ]
20% presantation
0% design Submitial
Fimal Design Subsmirial
CS5 faclity 10% pessntation
- 305 preooriad on
5 0% dexlgn Submitial
P Firnl Dwaign Submlizal : : B
Disposal sell 10% prosentation '
0% presontation |
B 80% dasign Submlital
P Final dusign Submittal
P Remidial Action Werk Plan :
Substantis! Continkous Phyecial on Sits Aotivity  |DEC 94
& Pra Firad inspaction Report
P Construcllon Completion Raport
P attann and Maktsnance Plan

—
ITEAS IN BOLD BPRINT ARE THOSE CONEIDEREL ENFORCEABLE

| MONE :
REQUESTED .

COURTEEY OFFICTAL

]

-

- &

d arsas ate not appliclbles
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